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A.  Purpose  of  the  Study 

Vhis  report  details  the  results  of  a  data  search  on  the  hydrology  of  the 
coastal  watersheds  between  Ragged  Point,  San  Luis  Obispo  County  and  the  U.S.  - 
Mexican  Border.  ^  This  study  is  part  of  the  Coast  of  California  Storm  and  Tidal 
Waves  Study  currently  being  conducted  by  the  U.S.  Army  Corps  of  Engineers. 

The  results  of  this  study  can  be  used  to  develop  detailed  plans  of  study  for 
the  three  coastal  regions  within  the  jurisdiction  of  the  Corps  of  Engineers,  Los 
Angeles  District.  These  are  the  South  Central  Region,  which  includes  San  Luis 
Obispo,  Santa  Barbara  and  Ventura  counties;  the  South  Coast  Region,  which 
includes  Los  Angeles,  San  Bernardino,  Riverside,  and  Orange  Counties;  and  the  San 
Diego  Region,  which  includes  portions  of  San  Diego,  Riverside  and  Orange 
Counties. 

f 

Included  in  this  report  are  general  hydrological  descriptions  of  the 
drainage  areas,  in  order  to  provide  background  information.  These  sections  are 
followed  by  detailed  accounts  of  the  sources  of  hydrologic  data  which  are 
available.  Data  of  interest  include  streamflow  history  at  the  shoreline  of 
streams  and  stream  groups,  volume-frequency  analyses,  historic  hydrographs  of 
major  floods,  sediment  yield,  effects  of  various  structures  and  fire  effects. 
Included  in  the  discussion  are  the  location  of  data,  data  formats  available  and 
indications  of  the  quality  of  the  data. 

Data  gaps  and  limitations  jjre  noted,  and  recommendations  are  presented  for 
reducing  those  limitations. 

\ 

This  study  will  allow  a  serious  start  towards  the  development  of  the 
necessary  data  base  for  the  Coast  of  California  Storm  and  Tidal  Wave  Study 
(CCSTWR),  sinc;e  all  pertirK!nt  available  data  are  identified,  and  the  means 
rec:ordod  for  retrieving  these  data. 


B.  Scope  of  the  Study 


This  study  was  conducted  under  Contract  No.  DACW09-85-I)-0()10,  Delivery  Order 
No.  0001,  U.S.  Army  Corps  of  Engfineers,  Los  Angeles  District.  The  scope  includes 
a  hydrologic  literature  survey  and  data  search  for  the  South  Central,  Sc'uth  Coast, 
and  San  Diego  regions.  The  literature  survey  and  data  search  were  directed 
towards: 

(1)  Continuous  streamflow  history  at  the  shoreline  terminus  of  watercourses 
for  all  streams  or  stream  groups. 

(2)  Volume-frequency  analysis  for  various  streams  at  the  shoreline 
terminus. 

(3)  Historic  hydrographs  for  major  flood  events  within  the  study  area. 

(4)  Quantification  of  average  annual  sediment  yield  and  its  grain  size 
distribution  for  various  streams  at  the  shoreline  terminus. 

(5)  The  impact  of  existing  dams,  reservoirs,  debris  basins,  gravel  mining 
operations,  and  other  flood  control  and  water  conservation  facilities  on  the 
erosion  and  sedimentation  characteristics  of  the  major  receiving  streams. 

(6)  The  effects  of  forest  fires  on  the  peak  discharges  and  sediment  yield 
values  for  all  watersheds  within  each  littoral  cell. 


The  data  search  was  directed  towards  identifying  and  collecting  relevant 
historical  flood  and  erosion  data,  as  well  as  history  of  forest  fires,  within 
each  littoral  cell.  An  annotated  bibliography,  submitted  tjnder  a  sep)arate 
cover,  is  also  included  in  this  study. 


C.  Suiiimary  of  Findings 

I^(;rHri<;nt,  hydrologic  conditions  and  Lho  available  data  related  to  these 
conditions  were  examined.  The  following  gives  a  summary  of  the  finding  by 
rt^gion. 

C.l  .San  Diego  Region 

Over  fifty  percenl  of  the  watershed  area  in  this  region  is  controlled  by 
major  dams,  most  of  which  are  for  water-supply.  A  significant  number  of  small 
streams  t«'rmiriat(!  in  coastal  marshes  or  lagoons,  which  reduces  their  effects  on 
coastal  sediment  delivery. 

Most  major  streams  have  been  gauge<l  for  more  than  sixty  years,  so  that 
reliable  long  term  stream  measurements  are  available.  In  addition  sediment 
itieasurrmenl .s  have  befui  ma<l(!  in  many  of  the  major  streams  from  1968  to  1978;  in  a 
fe;w  case,  these  measurement.s  are  continuing.  Estimates  have  been  made  of  the 
lf)ng  term  actual  and  natural  sediment  yield  from  major  streams  (Brownlie,  1981). 
This  region  is  well  covered  in  this  respect. 

I'orest  fire  data  are  available  in  this  region,  but  fire-area-frequency 
studies  need  to  i)e  made.  In  addition,  there  are  several  studies  which  have 
produced  anriuiil  ptjak-flow  frecjuencj’  studies,  but  annual  volume-frequency 
studies  should  also  be  made  for  the  major  streams. 


('.2  Soulh  Coast  Id'gion 

This  region  is  heavily  iirbarii/.<'d  and  over  sixty  percent  of  the  watershed 
area  is  controll<;d  by  flood  control  dams. 

The  major-  si  reams  in  this  region  have  been  gauged  for  over  fifty  years,  and 
reliable  long  term  measurements  are  available.  However,  except  for  the  Santa  Ana 
River,  fr-w  data  ai’e  available  on  sediment  transport  in  the  streams  of  this 
region.  Because  data  are  available  on  sediment  accumulation  in  debris  basins 
and  reservoirs  reliable  estimates  of  natural  and  actual  transport  of  sediment 
coold  be  made  if  reliatde  sediment  measurfrments  were  made  in  selected  streams  in 
this  re.i;  ion. 

T'oresI  fii-e  ciala  (ir«'  available,  bid  fire-area-frequency  studies  need  to  be 
ni.'ide.  In  addition,  annual  volume-frequency  studies  should  be  made  for  the 
si  ream.s  in  this  r('gion.  Except  for  .s<-diment  measurements  in  streams,  there  is  a 
tremendous  amtiurit  of  data  .available  in  this  region,  and  a  significant  amount  of 
nrogi-ess  can  be  riiadt’  using  tlu^se  data. 

I'.'t  .South  I'entral  I'fegion 

I  Ills  region  is  the  lea.sl  c(<rd  rolled  of  the  three,  with  approximately 
Iho’ly-six  o'e'cenl  o|  the  watershed  area  I'ontrolled  by  water-supply  reservoirs. 


The  region  is  largely  rural,  with  a  large  portion  consiatirig  of  undeveloped 
forest. 

Except  for  the  major  streams  in  Ventura  County,  there  are  few  se-dinituil  data 
in  this  region.  Most  major  streams  have  been  gauged  for  more  than  forty  years, 
but  in  many  cases,  the  length  of  record  prior  tf>  the  construction  of  dams  is 
short.  More  sediment  measurements  are  needed  in  streams  in  Santa  Barbara  and  San 
I.uis  Obispo  Counties,  particularly  the*  Santa  Yne-/.  lliv»-r,  th<'  Santa  Mrwia  Hivta-, 
and  north  of  Morro  Bay. 

Extensive  forest  fire  frequency  stiidies  (whic.h  include  sucti  items  as  the  age 
of  brush)  have  been  made  at  the  Los  Padres  Matif)nal  Forest.  Annual 
volume-frequency  studies  for  streams  ar<!  needed.  Wiltunit  additional  data  on  t  he 
present  sediment  yield  of  streams  in  this  region,  little  can  be  said  of  the 
effect  of  control  structures  or  urbanization. 


2.0  SAN  DIEGO  REGION 


The-  San  Diego  Region  ineludea  portions  of  Orange,  Riverside  and  San  Diego 
Counties.  The  extent  of  the  San  Diego  Region  is  defined  by  the  watersheds 
draining  to  the  Oeeanside  Cell,  which  extends  from  Dana  Point  to  Point  I.a  Jolla; 
the  South  Oceanside  Reach,  which  includes  the  short  distance  between  Point  La 
Jolla  and  False  Point;  the  Mission  Bay  Cell,  which  extends  from  False 
the  Sunset  Cliffs;  the  South  Mission  Bay  Reach,  which  includes  the  Sunset  Cliffs; 
and  th(i  Silver  Strand  Cell,  which  extends  the  from  the  mouth  of  San  Diego  Bay  to 
just  south  of  the  mouth  of  the  Tijuana  River.  Of  these  areas,  the  watersheds 
draining  to  the  Oceanside  Cell  are  the  most  important  from  a  sediment  transport 
point  of  view,  for  reasons  which  will  become  apparent  in  the  following 
discussions.  These  littoral  cells  correspond  to  those  defined  in  the  Assessment 
and  Atlas  of  Shoreline  Erosion  Along^Jjie  California  Coast  (July  1977)  and  are 
s”h7)wn~in  Figure  2.1,  taken  from  that  document.  The  following  sections  give 
general  hydrologic  information  regarding  the  watersheds  draining  into  these 
subregions. 


A.  Drainage  Areas 


A.l  Drainage  areas  and  Sub-areas 


In  the  San  Diego  Region  there  are  seven  major  river  basins  and  four  major 
drainage  groups.  The  river  basins  drain  to  the  Tijuana  River,  the  Otay  River, 
the  Sweetwater  River,  the  San  Diego  River,  the  San  Luis  Rey  River,  and  the  Santa 
Margarita  River.  The  major  drainage  groups  are  the  San  Diego  Group,  the  San 
Clemente  Canyon  Group,  the  Escondido  Creek  Group  and  the  Laguna  Hills  group. 
These  watershed  areas  are  indicated  on  Plate  2.1  and  their  respective  surface 
areas  are  shown  in  Table  2.1. 

As  is  seen  in  Table  2.1,  the  river  basins  are  substantially  controlled, 
largely  by  water-supply  reservoirs.  This  is  particularly  true  of  the  more 
southern  basins,  which  have  from  70%  to  90%  of  their  surface  areas  controlled. 
The  reservoirs  retain  most  coarse-grained  sediment  which  enters,  and  thus 
severely  limit  the  quantity  of  sediment  arriving  at  the  coast. 

The  Laguna  Hills  Group  drains  from  the  southern  end  of  the  Santa  Ana 
Mountains  and  the  Santa  Margarita  Mountains.  The  major  sub-areas  in  this  group 
include  the  San  Juan  Creek  -  Arroyo  Trabuco  basin,  the  San  Mateo  Creek  basin,  and 
the  San  Onofre  Creek  basin. 

The  Santa  Margarita  River  Basin  drains  an  area  bordering  the  southern 
portion  of  the  confined  Lake  Elsinore  basin.  This  basin  is  controlled  by  three 
major  reservoirs:  Vail  Lake,  Lake  Skinner  and  Lake  O'Neill,  with  Vail  Lake  being 
the  important  control  as  far  as  basin  drainage  area  is  concerned.  Major 
sub-areas  include  the  Temecula  Creek  sub-basin,  which  includes  Vail  Lake  and 
Murietta  Creek  -  Tucalota  Creek  sub-basin. 

The  San  Luis  Rey  River  Basin  drains  a  portion  of  the  Peninsular  Ranges  south 
of  the  Santa  Margarita  River  Basin.  A  large  portion  of  the  basin  (37%)  drains  to 
Lake  Henshaw,  a  water-svipply  reservoir  and  the  major  control  structure  in  the 
basin.  Control  structures  of  lesser  importance  include  Guajome,  Windmill  and 
Whelan  Lakes,  which  arc  considered  to  have  only  a  minor  effect  on  the  sediment 
yield  of  the  basin  (Brownlie,  1981).  The  major  sub-basins  include  the  Lake 
Henshaw  sub-basin,  and  the  coastal  sub-basin. 

The  Escondido  Creek  Group  drains  a  relatively  small  coastal  area  south  of 
the  San  Luis  Hey  River.  The  major  drainage  basins  in  this  group  include  Buena 
Vista  Creek,  which  drains  to  Buena  Vista  Lagoon,  Agua  Hedionda  Creek,  which 
drains  to  Agua  Hedionda  Lagoon,  and  Escondido  Creek,  which  drains  to  the  San 
Elijo  Lagoon.  The  major  control  structure  in  the  group  is  Lake  Wohlford,  a  water 
storage  facility. 

The  San  Dieguito  River  Basin  drains  a  portion  of  the  Peninsular  Ranges  south 
of  the  Escondido  Creek  Group  and  the  San  Luis  Rey  River  Basin.  There  are  two 
major  (control  fa<;ilitie8,  l,ake  Hodges  and  Sutherland  Reservoir,  which  control  88% 
of  the  basin.  The  major  sub-basins  include  the  uncontrolled  coastal  region  and 
the  Santa  Ysabel  Creek  sub-basin  above  Lake  Hodges. 


South  of  the  San  Die^uito  River  Basin  lies  the  coastal  San  Clemente  Canyon 
Group,  a  portion  of  which  drains  to  the  Oceanside  Cell.  The  major  drainage 
basins  in  this  i^roup  are  the  Los  Pe?iasquitos  Creek  Basin,  which  drains  to  Los 
Pehasquitos  Lagoon  and  the  San  Clemente  -  Rose  Canyon  area  which  drains  to 
Mission  Bay.  Much  of  the  coastal  area  in  this  group  is  heavily  urbanized. 

The  San  Diego  River  Basin  also  drains  portions  of  the  Peninsular  Ranges. 
Sixty  percent  of  the  drainage  basin  is  controlled  by  two  major  water-supply 
reservoirs:  El  Capitan  Reservoir  on  the  San  Diego  River  and  San  Vicente  Reservoir 
on  San  Vicente  Creek.  Major  sub-basins  include  the  San  Vicente  Creek  sub-basin, 
the  sub-basin  above  El  Capitan  Dam  and  the  lower  coastal  sub-basin.  The  San 
Diego  River  drains  to  the  Pacific  Ocean  just  south  of  Mission  Bay. 

Three  small  basins  drain  to  San  Diego  Bay,  and  these  have  little  effect  on 
coastal  sediment  delivery.  These  basins  are  the  San  Diego  Group,  which  is 
heavily  urbanized,  and  the  Sweetwater  River  and  Otay  River  basins,  which  are 
urbanized  in  the  lower  reaches  and  heavily  controlled  in  the  upper  reaches. 
Control  facilities  include  Sweetwater  Reservoir  and  Loveland  Reservoir  on  the 
Sweetwater  River  and  the  Lower  Otay  Reservoir  on  the  Otay  River. 

The  Tijuana  River  drains  a  large  area,  most  of  which  is  in  Mexico,  to  the 
Silver  Strand  Cell.  The  drainage  basin  is  made  up  of  two  sub-basins:  the 
Cottonwood -Tecate  Creek  basins  and  the  Rio  de  las  Palmas  basin.  Major  control 
facilities  include  Rodriguez  Reservoir  on  Rio  de  las  Palmas,  and  Morena  and 
Barrett  Reservoirs  on  Cottonwood  Creek. 
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A.2  Physiography  and  Topography 


The  watersheds  draining  to  the  San  Diego  Coast  Region  are  bounded  on  the 
east  by  the  Peninsular  Ranges  and  on  the  north  by  the  southern  end  of  the  Santa 
Ana  and  San  Jacinto  Mountains.  The  Peninsular  Ranges  run  southward  and  have  a 
complex  topography  consisting  of  valleys  and  canyons  with  more  or  less  isolated 
mountains.  Table  2.2  summarizes  the  main  characteristics  of  the  major  basins  in 
the  region.  The  following  discussion  gives  some  general  features  of  the  area. 

The  Laguna  Hills  Group  drains  an  area  including  the  southern  end  of  the 
Santa  Ana  Mountains.  The  San  Juan  -  Arroyo  Trabuco  basin  and  the  San  Mateo  Creek 
basin,  the  two  largest  basins  in  the  group,  rise  from  sea  level  to  elevations  of 
4500  feet  and  3500  feet,  respectively.  Their  average  slopes  are  on  the  order  of 
0.016.  The  lower  portion  is  composed  of  hilly  terrain,  and  the  coastal  area  is 
urbanized. 

The  Santa  Margarita  River  basin  varies  greatly  in  elevation,  with  a  maximum 
elevation  over  6000  feet.  Unlike  the  southern  rivers,  the  Santa  Margarita  River 
has  a  rather  gentle  slope  over  its  entire  reach,  varying  from  about  0.002  near 
the  coast  to  0.005  in  the  upper  reaches.  The  mouth  of  the  river  drains  to  a 
coastal  saltmarsh.  Five  percent  of  the  basin  is  urbanized  and  twenty-six  percent 
is  agriculturally  developed. 
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Tho  San  Luis  Rey  River  basin  also  has  varied  topography,  rising  to  more  than 
6000  feet  at  Mt.  Palomar.  The  river  has  a  gentle  slope  of  about  0.003  in  the 
coastal  plains,  but  rises  abruptly  in  the  upper  reaches,  where  the  slope  is  over 
0.055. 

The  Kscondido  Creek  group  covers  a  small  area  near  the  coast,  with  maximum 
elevation  around  2000  feet.  The  major  streams  in  this  group  terminate  in  lagoons 
or  salt  marshes,  and  thus  have  a  limited  effect  on  sediment  transport  to  the 
coast. 

The  San  Dieguito  River  basin  has  varied  topography,  with  low  coastal 
terraces  in  the  western  and  central  portions.  The  maximum  elevation  in  the  basin 
is  over  5700  feet  (Vulcan  Mountain).  The  river  bed  slope  is  gentle  in  the  lower 
15  miles  (0.003)  below  Lake  Hodges. 

The  San  Diego  River  basin  has  an  average  elevation  of  about  1500  feet,  and 
rises  abruptly  in  the  eastern  end  to  over  5500  feet.  The  lower  30  miles  of  the 
river  crosses  a  coastal  plains  area  with  an  average  slope  of  about  0.004. 

The  Sweetwater  River  flows  mainly  through  narrow  valleys,  with  relatively 
flat  coastal  plains  downstream.  The  highest  elevation  is  6500  feet  in  the 
Cuyamaca  Mountains. 

Most  of  the  Tijuana  River  basin  lies  in  Mexico,  and  the  eastern  and  central 
portions  lie  in  the  Peninsular  Range  region.  The  lower  50  miles  of  the  river 
reach  have  an  average  slope  of  approximately  0.004. 


A. 3  San  Diego  Region  Climate 

The  San  Diego  Rfjgion  is  classified  as  belonging  to  the  Mediterranean  Dry 
Summer-  Subtropical  climatic  type.  Along  the  maritime  fringe,  temperatures  are 
controlled  by  the  sea,  with  average  winter  temperatures  of  55'’F  and  average 
summer  temperatures  of  about  70‘’F.  Inland  temperatures  vary  much  more,  with 
freezing  temperatures  not  uncommon  in  winter  in  the  mountains,  and  summer 
temperatures  often  above  90'’F  except  at  the  higher  elevations. 

Ilidiuble,  long  term  rainfall  records  are  available  for  this  region.  Table 
Z.'A  shows  the  mean  annual  rainfall,  along  with  measured  extremes,  for  selected 
slaticjns  in  the  region.  As  can  be  seen  in  Table  2. .3,  the  year-to-year  variation 
in  rainfall  can  be  extreme,  with  maximum  values  generally  more  than  twice  the 
mean,  and  minimum  values  usually  one-third  the  mean.  There  is  a  tendency  towards 
decreasing  mean  precipitation  toward  the  south,  and  there  is  a  strong  orographic 
effect.  Typically,  mean  annual  precipitation  is  from  10  to  14  inches  on  the 
coast  (depending  on  latitude  and  coastal  topography)  rising  to  40  inches  in  the 
mo\iritairi  peaks. 

Sfiasoreil  distribution  of  precipitation  is  also  pronounced,  as  can  be  seen  in 
Table  2.4,  which  shows  average  monthly  precipitation  at  selected  stations.  At 
the  lower  elevations,  there  is  almost  no  precipitation  in  the  summer  months; 
higher  elevations  show  a  significant  amount  due  to  summer  thunderstorms. 


An  important  climatic  feature  of  the  region  are  the  foehn,  or  Santa  Ana, 
winds  which  can  develop  at  any  time  of  the  year,  but  are  mnsi  (*,onimon  in  fall  and 
winter,  usually  developing  a  day  or  so  after  the  passage  of  a  cold  front.  The 
adiabatic  heating  of  the  air  masses  as  they  descend  from  the  Great  Basin  can 
cause  hot,  dry  conditions  which  produce  extreme  fire  danger.  For  a  more  complete 
discussion  of  the  climate  of  this  region,  one  is  referred  to  the  c:umpanion  report 
on  meteorology. 


A.4  Soils  and  Vegetation  of  the  San  Diego  Region 

An  excellent  overview  of  the  vegetation  in  this  region  is  given  by  Wells  and 
Palmer  (1982),  who  have  developed  maps  of  both  present  and  original  vegetation 
patterns  in  the  Southern  California  coastal  region. 

The  San  Diego  Region  is  characterized  by  heavy  urban  development  in  the 
lowland  coastal  areas,  with  much  of  the  mountain  and  inland  valleys  remaining 
relatively  undeveloped.  The  developed  areas  were  once  grasslands  or  covered  with 
coastal  shrub.  The  inland  areas  remain,  for  the  most  part,  covered  by  chaparral. 

Chaparral  is  considered  to  be  the  moat  important  vegetation  type  in  the 
area.  It  is  both  an  efficient  watershed  protector  and  slope  stabilizer,  and  is 
extremely  susceptible  to  fire.  Chaparral  plants  are  evergreen,  sclerophyll 
shrubs  with  extremely  strong  root  systems.  The  plants  are  well  adapted  to  steep, 
rugged  terrain,  as  they  form  deep,  extensive  rcxjl  systems.  The  strong  root 
system  makes  them  a  valued  watershed  protector. 

However,  chaparral  plants  are  among  the  most  flammable  plants  known  (Wells, 
1982),  and  have  the  characteristic  that  as  much  as  50  percent  of  their  biomass 
may  be  dead  after  30  years.  This  makes  crhaparral  areas,  particularly  older 
areas,  susceptible  to  fire,  which  denudes  the  steep  mountain  sides  of  their 
protection  from  erosion.  Chaparral  covers  more  than  50  percent  of  the  San  Diego 
Region. 

The  second  predominant  type  of  vegetation  is  the  coastal  sage  shrub,  which 
is  similar  to  chaparral,  but  smaller  and  less  woody.  This  type  occurs  on  the 
coastal  foothills  of  this  region,  especially  on  depositional  areas  with  coarse 
textured  soils. 

Typically,  natural  vegetation  in  the  watershed  basins  is  sparse,  with  dense 
stands  of  trees  and  shrubs  along  water  courses  and  northern  slopes.  At  the  very 
highest  elevations,  particularly  near  Palomar  and  Cuyamaca,  one  finds  coniferoiis 
forests.  Much  of  the  lowlands  is  presently  agriculturally  developed.  This  is 
particularly  true  for  the  Santa  Margarita  River,  San  Luis  Rey  River  and  San 
Dieguito  River  basins,  of  which  25  to  30%  of  the  land  area  is  devoted  to 
agriculture. 

For  the  most  part,  the  streams  in  the  San  Diego  region  flow  over  the 
crystalline  rocks  of  the  Southern  California  batholith.  These  include  igneous 
rock  of  granitic  composition  overlying  sedimentary  dej)oaits.  The  soils  are  of 
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recent  alluvial  origin  in  the  valleys  and  coastal  plains.  The  mountain  areas 
are  often  steep  and  rugged,  and  susceptible  to  erosion.  The  base  of  the 
mountains  and  valleys  are  covered  with  coarse  alluvium,  while  the  coastal 
terraces  are  overlain  by  marine  sediments. 

Coastal  marshes  and  lagoons  are  an  important  feature  in  this  region.  The 
Santa  Margarita  River  terminates  in  a  coastal  lagoon,  and  during  low  flows  a 
beach  berm  forms  and  ench)seH  the  lagoon.  The  berm  is  broken  in  high  flows  (as  in 
1969)  and  allows  sediments  to  pass  to  the  ocean  (Brownlie,  1981). 

The  major  creeks  of  the  Escondido  Creek  group  all  end  in  saltmarshes  or 
lagoons,  thus  limiting  the  importance  of  this  watershed  as  far  as  delivery  of 
sand  to  the  coast  is  f-oncfu'iied  (Ritter,  1972).  In  addition,  Los  Pehasquitos 
Lagoon  traps  the  sediment  arriving  from  the  Soledad  and  Los  Peftasquitos  Creeks. 

As  mentioned  previously,  the  Sweetwater  and  Otay  Rivers  terminate  in  the  San 
Diego  Bay,  which  drastically  reduces  their  effect  on  coastal  sediment  (Brownlie, 
1981). 

A. 5  Development  and  Structures  Affecting  Runoff 

The  northern  half  of  the  San  Diego  region  is  largely  rural  in  character, 
with  extensive  agricultural  land.  As  mentioned  previously  25  to  30%  of  the  Santa 
Margarita,  San  Luis  Rey  and  San  Dieguito  River  basins  are  agriculturally 
developed.  By  ccjntrast  the  southwest  portion  of  the  region  is  heavily  urbanized, 
with  23%  of  the  San  Diego  River  basin  being  urban,  and  only  3%  agricultural 
land.  Urbanization  effet  Is  only  a  relatively  small  corner  of  the  region,  and 
much  of  the  urban  area  drains  to  San  Diego  and  Mission  Bays,  thus  limiting  the 
effect  of  the  reduced  sediment  delivery  caused  by  development. 

The  upland  watersheds  are  heavily  controlled,  with  over  50%  of  the  region 
draining  to  major  water — supply  facilities.  These  facilities,  along  with  sand  and 
gravel  mines,  are  marked  on  Plate  2.1  and  are  shown  schematically  on  Plate  2.2. 
Table  2.5  lists  these  facilities  along  with  some  important  features. 

1’he  reservoirs  in  the  region,  built  for  water-supply  in  a  region  of 
relatively  low  rainfall,  date  back  to  1887.  The  most  recent  is  Skinner 
Reservoir,  which  is  used  fur-  water-supply,  and  is  required  to  pass  all  inflow. 

Thirre  are  only  a  few  small  debris  basins  in  this  region,  and  these  have  a 
limited  effect  ort  sediment  transport  to  the  coast.  The  water-supply  reservoirs, 
none  of  which  has  ever-  beert  cleaned  out,  necessarily  have  a  large  effect  on 
coastal  sediment  delivery,  as  nrost  are  downstream  of  the  mountain  area  subject 
to  erosion.  This  will  be  srren  in  rrtorr?  eprantitative  terms  in  the  next  section. 

A.()  Rnnrjff  and  Sedimerrt  Charncteristi(\s 


As  mifht  be  expected  from  rainfall  patterns  in  the  San  Diego  Region  (Tables 
2.3  and  2.4),  runoff  in  the  streams  of  this  region  is  highly  variable.  Table  2.6 
shows  some  characteristics  of  runoff  data  which  lend  to  highlight  this 
variability,  for  major  streams  of  this  region.  For  a  discussion  of  the  runoff 
records  available  for  this  region,  see  Section  C. 

One  must  use  caution  in  examining  the  data  in  Table  2.6,  since  the  flow  is 
heavily  controlled  in  almost  all  the  streams.  The  San  Dieguito  River,  for 
example,  has  a  mean  annual  flow  of  17  cfs,  which  represerds  releases  from  Lake 
Hodges.  Typically,  however,  the  peak  recorded  flows  ar  e  on  the  order  of  1000  or 
more  times  the  average  flow.  Minimum  flows  are  zero  in  all  cases.  There  is 
strong  year-to-year  variability  as  well,  with  many  years  as  high  as  three  times 
the  average  and  other  years  nearly  zero.  Typical  discharge  hydrographs  for  the 
major  streams  in  this  region  are  presented  in  Appendix  A. 

Sediment  data  have  only  been  collected  since  1967,  and  many  of  the  data 
programs  stopped  in  1978.  Therefore,  the  sediment  data  shown  in  Table  2.6 
reflect  a  short  period  with  some  high  rainfall  and  runoff  events  (1969,1978),  and 
several  drought  years  (1975-1977).  The  average  annual  sediment  delivery 
estimates  were  made  by  Brownlie  (1981).  The  one  outstanding  feature  is  the  1969 
delivery  of  the  Santa  Margarita  River,  a  measured  534,000  tons  in  one  day.  It 
was  during  this  flood  that  the  berm  at  the  terminus  of  the  river  was  broken.  In 
most  other  cases,  the  maximum  measured  one-day  delivery  is  on  the  order  of  the 
average  annual  delivery. 

Sediment  size  distribution  data,  especially  for  bed  material,  is  given  by 
Brownlie  (1981),  and  can  be  found  in  U.S.G.S.  water  quality  data  publications. 
In  general,  the  data  indicate  that  the  median  grain  size  is  form  0.01"  to  0.014" 
(0.25  to  0.35mm)  for  bed  material,  with  somewhat  finer  su.sjrended  material. 
Typical  grain  size  distribution  date  are  presented  in  Appendix  A. 


A. 7  Forest  Fires  in  the  San  Diego  Region 


As  in  all  of  Southern  California,  forest  fires  are  of  great  importance  to 
erosional  processes  in  the  San  Diego  Region.  Fire  maps  of  the  region,  compiled 
by  Sayer  et  al.  (1981)  are  being  submitted  under  a  separate  cover.  A  glance  at 
the  maps  reveals  the  fact  that  most  fires,  and  especially  the  major  fires,  occur 
in  the  chaparral  areas.  (A  detailed  evaluation  is  [)osHible  with  an  examination 
of  the  vegetation  and  fire  maps  provided  with  the  Caltech  EQI.  Report  17-D.)  The 
coastal  urban  and  agricultural  areas,  as  well  as  inland  agricultural  areas 
surround  large  "islands"  of  burned  over  chaparral  areas. 

In  some  areas,  such  as  the  inland  watersheds  of  the  San  Di(!go  and  Sweetwater 
Rivers,  large  burns  have  occurred  in  this  century,  but  these  probably  had  little 
effect  on  sediment  delivery  to  the  coast  because  of  the  numerous  water-supply 
reservoirs  between  the  upland  watersheds  and  the  coast.  However,  in  the  more 
northern  areas,  burns  in  chaparral  artsas  in  the  coastal  hills  fibove  the  Lag\jna 
Hills  Group  and  the  Santa  Margarita  River  have  certainly  affected  coastal 
sediment  delivery. 


By  way  of  example,  Brownlie  (1981)  used  sediment  discharge  measurements  in 
the  Santa  Margarita  river  to  develop  a  sediment  discharge  curve  (Figure  2.2).  In 
August,  1969,  several  fires  burned  portions  of  the  Santa  Margarita  Watershed. 
The  following  winter,  rains  were  light,  but  in  March  a  flow  occurred  which, 
according  to  Brownlie’s  curve,  should  have  produced  1500  tons/day  of  sediment  at 
the  coast,  but  6000  tons  were  measured  that  day.  In  most  watershed  areas  of  the 
San  Diego  Region,  forest  fires  do  not  necessarily  mean  that  the  beaches  will  be 
supplied  with  large  amounts  of  sand  because  of  upstream  reservoirs. 


B.  Historical  Perspective 


B.l  Historical  Outline  of  Floods  and  Erosional  Events 


Flood  history  in  the  San  Diego  Region  goes  back  to  the  early  Nineteenth 
Century,  but  quantitative  data  are  unavailable  until  the  turn  of  the  century. 
Early  floods  were  reported  in  1825,  1862,  1884,  1891.  More  recent  floods,  shown 
with  peak  discharges,  are  presented  in  Table  2.7.  Note  that  the  1916  flood  is 
more  representative  of  the  flood  potential,  since  the  more  recent  floods  are 
influenced  by  extensive  controls. 

The  flood  of  1862  was  particularly  devastating.  Mission  Valley  was  covered 
by  deep  water;  large  boats  able  to  withstand  the  current  could  sail  well  up  the 
valley.  All  ranches  and  structures  in  the  valley  were  destroyed  (Kuhn  and 
Shepard,  1981).  The  1884  floods  destroyed  many  bridges  and  several  miles  of 
railroad  track;  rail  communications  were  cutoff  for  nine  months  (Kuhn  and 
Shepard,  1981).  The  1916  flood  caused  much  damage,  much  of  it  due  to  dam 
failures. 

Details  on  erosional  events  is  much  less  precise,  since  it  is  only  recently 
that  sediment  measurements  have  been  kept.  The  1862  floods  left  many  sand  bars 
in  San  Diego  Bay,  and  there  were  severe  debris  flows  in  1884  (Kuhn  and  Shepard, 
1981).  During  the  1969  flood,  the  berm  at  the  mouth  of  the  Santa  Margarita  River 
was  swept  away.  Brownlie  (1981)  estimated  that  29%  of  the  sediment  carried  to 
the  coast  by  the  Santa  Margarita  River  since  1931  was  delivered  during  the  1969 
floods,  and  that  the  1938  and  1969  floods  combined  accounted  for  over  50%  of  the 
sediment  delivery. 


B.2  Forest  fire  history,  San  Diego  Region 


The  moat  complete  history  of  forest  fires  in  this  region  is  that  compiled  by 
Wells  and  Brown  (1982).  Copies  of  the  decade  fire  maps,  compiled  by  Sayer  et  al. 
(1981)  are  being  submitted  under  a  separate  cover.  Table  2.8  outlines  the  history 
of  major  fires  in  the  region  since  1910. 

A  study  by  Byrne  (1979)  in  the  Santa  Barbara  region  indicated  that  there  was 
a  30  to  35  year  burn  cycle  in  the  Santa  Ynez  mountain  area,  dating  back  to  the 
Eighth  Century.  This  trend  can  be  seen  in  Table  2.8  as  well.  Major  burns 
occurred  in  the  Tijuana  River  (Cottonwood  Creek)  watershed  in  the  1943-1944 
period  and  again  in  1970.  The  Santa  Margarita  River  watershed  had  major  burns  in 
1928  and  again  in  1969.  This  cycle  probably  reflects  the  age  of  the  chaparral, 
which  becomes  extremely  susceptible  to  fire  after  30  years. 

The  more  recent  fires  all  apparently  started  during  Santa  Ana  conditions,  as 
can  be  seen  from  the  dates  of  the  fires.  This  again  points  out  the  extreme 
danger  of  Santa  Ana  conditions,  and  their  importance  in  fire-flood  sequences. 
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C.  Data  Search  and  Retrieval  Efforts 


C.l  Technical  Approach 


Data  were  collected  from  a  number  of  governmental  and  public  organizations. 
Previous  reports  and  documents  on  similar  topics  wore  located  and  examined  as 
part  of  the  literature  search.  These  documents  often  contained  or  referred  to 
datSi  whose  original  sources  were  noted.  An  important  source  during  the  initial 
stages  were  the  notes  and  documents  collected  by  Brent  Taylor  during  the  Sediment 
Management  project  at  the  Environmental  Quality  Laboratory  (EQL),  Caltech. 
Government  and  public  agencies  were  then  contacted,  and  in  many  cases  visited. 
The  following  is  a  general  description  of  data  sources  relevant  to  the  South 
Coast  Region. 


San  Diego  County  Flood  Control  District 


Relevant  data  include: 


Precipitation  data,  with  hourly  and  charts  available  in  hardcopy. 
Streamflow  data — daily  and  selected  hydrographs  on  hardcopy. 
Storm  reports  are  available  for  selected  recent  storms. 

No  sediment,  debris  or  fire  records  are  kept. 

People  contacted  include: 

Carey  Stevenson  (Hydrology)  (619)  565-5821 


Orange  County  Environmental  Management  Agency 


The  data  sources  at  this  agency  include: 


Precipitation  data  with  both  hourly  (tabulated)  and  charts  from  recording 
gages; 

Streamflow  data,  with  both  daily  (tabulated)  and  charts  from  recording 
gages; 

Debris  data  are  limited,  but  a  new  program  on  the  San  Diego  Creek  is 
starting; 

Sediment  data  are  collected  in  conjunction  with  the  U.S.G.S. 

In  a  new  program  just  starting,  the  agency  will  collect  its  own  data.  The 
sediment  data  are  on  a  computer  data  base. 

The  most  recent  publication  covers  the  1982-1983  season. 

People  contacted  include: 

Emmett  Franklin  (streamflow,  precipitation) 

(714)  634-7473 

Bob  Collicott  (sediment,  water  quality)  (714)  634-7463 
Tom  Rossmiller,  Bruce  Moore  (sediment,  water  quality) 

Dale  Dillon  (debris,  channel  cleanouts)  (714)  634-7424 


%*  V*  %*  “  * 


■ 


I 


Riverside  County  Flood  Control  and  Water  Conservation  District 

Relevant  data  at  this  agency  include: 

Precipitation  data,  with  both  hourly  (tabulated)  and  charts  from  recording 
gages  available.  In  addition,  most  data  are  on  a  computer  data  base  and  are 
available  in  printouts  and  electronic  form. 

Debris  and  sedimentation  data  are  limited,  since  the  county  has  few  debris 
basins. 

The  most  recent  publication  covers  the  1979-81  seasons. 

People  contacted  include: 

Kathy  Carter  (Hydrology)  (714)  787-1264 

Tom  Clem  (Hydrology)  (714)  787-1264 

Eric  Geibersen  (Dams,  debris  basins)  (714)  787-2015 


U.S.  Marine  Corps,  Camp  Pendleton 


The  Department  of  Natural  Resources  at  this  base  maintains  stream  gages  of 
interest  on  the  San  Mateo  and  San  Onofre  Creeks.  Data  can  be  obtained  with 
a  written  request  to: 

Commanding  General 

U.S.  Marine  Corps  Base,  Camp  Pendleton 
Attn:  Director  of  Natural  Resources 
Camp  Pendleton,  CA  92055 
People  contacted  include: 

Ms.  Dawn  Lawson  (619)  725-4512 


U.S.  Geological  Survey 


Data  available  from  this  agency  include: 

Streamflow,  with  daily  and  monthly  flows,  peak  flows  and  storm  hydrographs 
available. 

Sediment,  with  data  available  in  published  reports.  Unpublished  data  are 
also  available  at  the  Laguna  Niguel  office. 

Data  are  in  rejjorts  (Water-Supply  Papers  and,  more  recently.  Water  Resources 
Data)  and  in  electronic  form  at  the  Sacramento  District  Office,  where  a  data 
base,  WATSTORE,  is  maintained. 

People  contacted  include: 

Chris  McConaughy  (Laguna  Niguel  Office)  (714)  643-4232 
John  Beck  (Sacramento  Office,  Water  Resources  Data) 

(916)  484-4830 


U.S.  Forest  Service 


Data  available  from  this  agency  include: 
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Fire  history  with  fire  maps  available  for  fires  in  the  National  Forests; 
Sedimentation  and  erosion  data  from  the  San  Dimas  Experimental  Forest. 
These  data  include  pre-  and  post-fire  runoff  measurements  from  both  natural 
and  controlled  burns,  water  repellency  data,  vegetation  and  soils 
information.  For  information  in  this  area,  contact  the  Pacific  Southwest 
Forest  and  Range  Experiment  Station,  Riverside. 

People  contacted  include: 

Wade  Wells  (714)  351-6515,  PSWF&R 

Charles  Colver  (818)  684-0350,  San  Dimas  Experimental  Forest 
Carol  Keniflit  (714)  351-6555,  PSWF&R 


California  Department  of  Water  Resources 
Data  from  this  agency  include: 

Streamflow,  with  data  available  in  the  Water  Data  Information  System 
(WDIS).  Data  are  available  on  microfiche  (least  expensive)  and  electronic 
form. 

Precipitation,  also  available  on  WDIS. 

People  contacted  include: 

Bill  Mork,  State  Climatologist  (916)  445-5800 


Environmental  Quality  Laboratory,  California  Institute  of  Technology 

Data  from  the  sediment  management  project  are  archived.  Data  readily 
available  include  maps  of  vegetation  cover,  debris  basins,  and  fire 
history. 

People  contacted  include: 

Dr.  Robert  C.  Y.  Koh  (Keck  Laboratory)  (818)  356-4400 
Prof.  Norman  H.  Brooks  (presently  on  sabbatical  leave) 

The'-esa  Fall  (EQL)  (818)  356-6420 

Other  individuals  contacted  inchide: 

Gerald  Kuhn,  Scripps  Institution  of  Oceanography,  Coastal  History  (619)  452-4856 


There  are  several  reference  libraries  in  the  South  Coast  Region  which  are 
extremely  helpful.  These  include: 

University  of  California,  Water  Resources  Archives,  Beth  Willard,  Librarian 

(213)  825-7734 

This  reference  library  has  an  extensive  collection  of  publications, 
manuscripts  and  material  relevant  to  this  study.  There  is  a  large 
collection  of  uncataloged  documents  from  local  agencies  as  well.  In 
addition,  material  not  available  at  the  UCLA  Water  Resources  Archives  can 
usually  be  obtained  from  Berkeley  through  UCLA.  Sources  are  well  cataloged 
and  easy  to  find. 
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California  Department  of  Water  Resourcesi  Southern  Division,  Los  Angeles 

The  records  and  documents  section  combine  an  extensive  collection  of 
California  State  publications.  In  addition,  there  is  a  lar^e  collection  of 
relevant  documents  and  publications  from  local  and  federal  agencies, 
including  the  County  Flood  Control  Agencies.  Sources  are  well  cataloged  and 
easy  to  find. 


California  Institute  of  Technology  Libraries 

Extensive  collection  of  relevant  journals  and  some  federal  and  state 
publications.  The  best  sources  are  the  Environmental  Engineering  Library, 
Keck  Laboratory,  and  the  Engineering  Library  (Millikin  Libraries). 
Unfortunately,  the  collections  are  spread  out  over  several  buildings  and  a 
certain  amount  of  searching  is  often  required. 

University  of  California,  Los  Angeles  Engineering  Library  and  Geology  Library 

These  two  libraries  have  extensive  collections  of  relevant  journals.  The 
Engineering  Library  has  vast  holdings  of  Weather  Bureau/Weather  Service 
publications.  The  geology  library  has  all  relevant  U.S.  Geological  Survey 
Water-Supply  Papers  (as  do  the  Water  Resources  Archives,  where  they  cannot 
be  checked  out)  and  other  U.S.G.S.  publications.  Both  are  excellent  sources 
for  reference  material. 


Corps  of  Engineers,  Los  Angeles  District  Library 

This  library  has  most  Corps  of  Engineers  publications,  including  Beach 
Erosion  Board  and  CERC  publications.  Some  publications  from  local  and  state 
agencies  are  also  available,  as  are  some  U.S.G.S.  Water-Supply  Papers. 
References  are  often  miscataloged  and  difficult  to  find. 

C.2  Hydrologic  Data  Available 

Table  2.9  can  be  used  as  a  quick  reference  to  stream  gages  in  this  region. 
More  detailed  information  is  presented  in  Appendix  A. 

C.2.1  Major  Streams  -  Tijuana,  San  Diego,  San  Dieguito,  San  Luis 
Rey  and  Santa  Margarita  Rivers 

These  rivers  are  all  presently  well  controlled,  and  for  the  greater  part  have 
been  gauged  for  more  than  sixty  years.  The  relevant  gages  are,  with  one 
exception  on  the  San  Dieguito  River,  maintained  by  the  U.S.G.S.  Daily  discharge 
data  are  available  in  U.S.G.S.  publications  and  in  computer  files  in  the 
Sacramento  office  (John  Beck).  In  addition,  charts  or  digital  tapes  from 
recording  gages  are  available  at  the  Laguna  Niguel  office. 


With  the  exception  of  the  San  Dieguito  River,  daily  sediment  measurements 
were  made  in  these  rivers  from  October  1968  until  September  1978.  These  data  are 
available  in  reduced  form  in  U.S.G.S.  publications  and  in  the  computer  files 
(WATSTORE)  at  the  Sacramento  office  (John  Beck).  The  data  measurements, 
including  size  distributions,  are  also  available  at  Laguna  Niguel  (Chris 
McConaughy ). 


C.2.2  Laguna  Hills  Group 


The  major  streams  in  this  group  are  the  San  Juan  Creek  and  Arroyo  Trabuco. 
These  streams  should  be  combined  to  give  the  streamflow  at  the  ocean  of  San  Juan 
Creek.  Data  from  the  Arroyo  Trabuco  are  available  at  the  Orange  County 
Environmental  Management  Agency.  Tabulated  daily  flows  and  charts  from  the 
rec;ording  gages  are  available.  The  San  Juan  Creek  is  gauged  by  the  U.S.G.S.  and 
data  are  available  from  this  agency  as  noted  in  Section  C.2.1. 

Daily  sediment  measurements  have  been  made  in  San  Juan  Creek  and  these 
measurements  are  continuing.  These  data  are  available  from  the  U.S.G.S.  as  noted 
in  Sec:tion  C.2.1. 

The  San  Mateo  and  San  Onofre  Creek  gages  are  maintained  by  the  U.S.  Marine 
Corps  at  Camp  Pendleton.  Data  on  these  creeks  start  in  1946,  and  these  data  are 
available  through  the  Department  of  Natural  Resources,  Camp  Pendleton. 


C.2.3  Escondido  Creek,  San  Clemente  Creek  and  San  Diego  Stream  Group 


The  Escondido  Cre(!k  Group  is  relatively  unimportant  in  terms  of  sediment 
yield,  since  all  major  streams  terminate  in  lagcK)ns  or  marshes.  Escondido,  San 
Marcos,  Loma  Alta  and  Buena  Vista  Creeks  are  all  gauged  by  San  Diego  County  Flood 
Control  District.  Data  are  available  from  this  agency  in  tabular  form  (daily) 
and  charts  or  digitized  tapes  from  recording  gages  are  also  maintained. 

The  San  Clemente  Ci  eek  ai»d  San  Diego  Groups  are  for  the  most  part  in  urban 
areas.  The  major  stream  in  lh«;se  groups  is  the  Los  Pemsquitos  Creek,  gauged  by 
the  U.S.G.S.  Data  are  available  as  noted  in  Section  C.2.1. 


C.2.4  Sweetwatei'  and  Otay  Rivers 


These  rivers  are  gauged  at  the  Sweetwater  Reservoir  and  at  the  Otay  Reservoir 
by  the  San  Diego  County  Flood  Control  District.  There  is  runoff  only  when  the 
r  eservoirs  spill,  and  this  runoff  goes  to  San  Diego  Bay.  Data  are  available  from 
the  San  Diego  County  Flood  Control  District  as  noted  in  Section  C.2.3. 


C.2..6  Forest  fires  and  their  effects 
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The  best  source  of  data  on  fires  in  this  region  are  the  fire  maps  produced 
during  the  Caltech  Sediment  Management  Project.  These  maps,  provided  under  a 
separate  cover,  show  all  significant  fires  from  1910  to  1975.  Recent  data  are 
available  from  the  U.S.  Forest  Service  and  the  California  Division  of  Forestry. 
Wade  Wells  of  the  U.S.  Forest  Service,  Riverside  should  be  contacted  for  specific 
direction  in  obtaining  recent  fire  maps.  There  are  sufficient  data,  particularly 
in  the  Caltech  fire  maps,  to  enable  the  development  of  fire-area-frequency 
analyses  for  this  region. 

C.2.6  Frequency  analyses 

Peak-flow  frequency  analyses  have  been  performed  for  most  streams  by  the  San 
Diego  County  Flood  Control  District.  However,  these  analyses  are  based  on 
maximum  rainfall  intensity  and  not  on  measured  peak  flows.  Data  exist  from  the 
various  agencies  (peak  flow,  annual  volume,  etc.)  that  could  be  used  to  make 
frequency  analyses,  but  this  has  not  been  done  recently  in  this  region,  except 
for  those  analyses  published  by  the  U.S.G.S.  (Waananen  and  Crippen,  1977;  Young 
and  Gruff,  1967). 

The  California  Department  of  Water  Resources  (Bulletin  112)  has  done  flood 
frequency  analysis  for  the  major  rivers  of  this  region  (except  the  Santa 
Margarita  and  Tijuana  Rivera).  This  analysis  was  based  on  peak  annual  flow  data 
up  to  1960. 

C.2.7  Other  relevant  data 

There  are  only  a  few  debris  basins  in  this  region,  and  no  data  are  kept  on 
cleanouts.  All  the  major  rivers  have  water-supply  reservoirs,  but  these  have 
never  been  cleaned  out. 


Estimates  of  debris  accumulation  in  reservoirs  in  this  region  were  made  by 
Taylor  (1981).  These  data  are  helpful  in  determining  effects  of  dams  on  the 
river  systems. 

An  analysis  of  effects  of  mining  operations  in  this  region  was  made  by 
Kolker  (1982).  Statistics  on  mining  are  available  from  the  U.S.  Bureau  of  Mines 
Mineral  Yearbook;  other  data  are  available  in  Evans  et  al.  (1977). 


D.  Data  Gaps  and  Limitations 

Sediment  measurements  have  been  made  in  most  of  the  major  streams  in  this 
croup  for  the  period  of  1968  through  1978.  There  are  few  recent  data,  but  the 
data  cover  both  wet  and  dry  periods,  and  estimates  have  been  made  of  the  total 
actual  and  natural  supply  of  sand  to  the  coast  (Brownlie,  1981).  Thus,  the 
effects  of  dams  as  well  as  the  sediment  supply  have  been  well  estimated. 

Streamflow  history  is  also  well  documented  in  this  region,  with  more  than 
forty  years  of  data  on  all  major  streams;  some  have  more  than  seventy  years  of 
data.  Most  major  streams  also  have  recording  gages,  so  that  hydrographs  are  also 
available. 

Recent  volume-frequency  analyses  have  not  been  done,  although  the  data  are 
available  and  in  an  easily  accessible  form  (U.S.G.S.  computer  files,  Sacramento, 
John  Beck)  for  the  major  streams.  Record  lengths  are  certainly  adequate  for 
obtaining  accurate  results. 

Effects  of  dams,  of  mining  operations  and  of  the  few  debris  basins  in  the 
region  can  be  found  in  Brownlie  (1981)  and  Kolker  (1982).  This  region  is  well 
covered  in  this  respect,  in  part  because  of  the  sediment  measurements  available. 
A  study  on  sediment  in  Morena  Reservoir  is  also  available  (San  Diego  City, 
1953).  Ritter  (1972)  has  studied  the  sedimentation  in  the  Agua  Hedionda  Lagoon. 

The  fire  history  in  this  region  is  adequately  known  from  1910  to  the 
present.  However,  fire  frequency  studies  are  needed.  These  could  be  done  in 
conjunction  with  other  agencies  (U.S.  Forest  Service,  California  Division  of 
Forestry).  This  is  not  as  critical  a  problem  as  in  other  regions,  because  the 
large  number  of  dams  downstream  of  potential  burn  areas  reduces  the  effects  of 
fire  on  coastal  sediment  delivery. 
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Figure  2.2  Relation  of  Instantaneous  sediment  dlS' 
charge  to  water  discharge  at  Santa  Mar 
garlta  River  station  11046000,  1969-76 
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TABLE  2.1 


Basin  or  Group 


Laguna  Hills  Grp 

Oceanside 

470 

— 

Santa  Margarita  R 

Oceanside 

744 

370 

50 

San  Luis  Rey  R 

Oceanside 

560 

205 

37 

Escondido  Cr  Grp 

Oceanside 

220 

— 

— 

San  Dieguito  R 

Oceanside 

346 

303 

88 

San  Clemente  Cyn  Grp 

Oceanside 

S  Oceanside  R 

169 

— 

— 

San  Diego  R 

Mission  Bay 

432 

265 

61 

San  Diego  Grp 

S  Mission  Bay 
Silver  Strand 

60 

— 

— 

Sweetwater  R 

Silver  Strand 

220 

182 

83 

Otay  R 

Silver  Strand 

143 

99 

69 

Tijuana  R 

Silver  Strand 

1730 

1225 

72 

Total 

5094 

2649 

52 

Source:  Brownlie  and  Taylor  (1981) 


TABLE  2.2 

River  Features  in  the  San  Diego  Region 


Santa  Margarita 
San  Luis  Rey 
San  Diequito 


2- 


0.005 

0.003 


55 


Drains  to  marsh 


Sweetwater 


Tijuana  R 


Becomes  Santa  Ysabel 
Creek  above  L  Hodges 

Heavily  controlled, 
urbanized.  Gentle 
slope  lower  30  mi. 

Heavily  controlled, 
urbanized. 

Heavily  controlled. 


Length  Mi 

Maximum 

Slope 

Other  Features 

(approx) 

Elevation 

Range 

■S 

ft 

TABLE  2.3 

Annual  Praclpitation  at  Salected  Stations,  San  Dieto  ReEion 


Years  of:  lonEitude  / 
Record  I  Latitude 


Location 

Elevation 

Precipitation; 

ft. 

Average  :  Maxinun:  Miniaun 

San  Juan 

Capistrano 

7836-51 

151 

14.4 

31.4 

4.8 

73 

33-30-45 

117-38-10 

Tenecula 

8840-01 

1020 

15.2 

32.7 

4.9 

39 

33-29-45 

117-08-57 

Palonar 

6667-00 

5545 

27.8 

61.7 

10.0 

38 

33-21-21 

116-51-40 

Rensbaw  Dan 
3914-00 

2700 

26.5 

52.4 

8.3 

69 

33-14-15 

116-45-37 

Escondido 

2862-00 

666 

15.7 

34.6 

6.  1 

82 

33-07-10 

117-06-35 

Mi ranar 

5707-01 

650 

13.7 

30.0 

6.3 

53 

32-54-00 

117-06-00 

Cuyanaca 

2239-00 

4650 

38.3 

66.5 

12.1 

93 

32-59-20 

116-35-15 

San  Diego 

7740-00 

13 

9.9 

26.0 

3.4 

130 

32-43-59 

117-10-32 

Barrett  Dan 
0514-00 

1624 

17.7 

36.4 

6.8 

65 

32-40-48 

116-40-15 

Source:  DHR  Bull.  230-81 


TABLE  2.4 

Mean  Honthljr  Precipitation  in  Inches*  at  Selected  Stations, 

San  OleEo  Refion 


Location 


Palonar 
Rensbaw  Dan 
Escondido 

Cuyanaca 

San  Dlefo 


Jan  !  reb 


Mar  •  Jun 


4.9  i  4.7  !  4.7  :  2.5  !  0.4 

:  ;  :  ! 

4.2  !  3.7  !  3.9  !  2.3  :  0.6 

•  •S' 

2.6  :  2.2  :  2.5  t  1.4  I  0.3 

•  •S' 

5.6  :  5.4  :  6.1  ;  3.7  i  1.1 

1.9  :  1.5  !  1.6  !  0.8  i  0.2 
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Source:  Goodridfe,  (1981) 


TABLE  2.5 

Major  Control  Structurea,  San  Diego  Region 


Name 

Watershed 

Drainage 
Area 
■  i> 

Year 

CoBpleted 

Reaarks 

O’Neill  Lake 

Fallbrook  Cr 

27 

1885 

(Santa  Margarita  R) 

Skinner  Rea 

Tucalota  Cr 

51.5 

1973 

(Santa  Margarita  R) 

Vail  Lake 

Teaecula  Cr 

306 

1949 

(Santa  Margarita  R) 

Henshaw  Lake 

San  Luia  Rey  R 

207 

1923 

Also  diverts  to  Lake 

Wohlford. 

Lake  Wohlford 

Escondido  Cr 

B.O 

1924 

Water-supply  and  flood 

control . 

Lake  Hodges 

San  Diequito  R 

303 

1919 

Water-supply  and  flood 

control . 

Sutherland  Rea 

San  Diequito  R 

54 

1954 

Upstreau  of  Lake 

Hodges . 

San  Vicente  Res 

San  Vicente  Cr 

74.1 

1943 

Water-supply  and  flood 

(San  Diego  R) 

control . 

Murray  Rea 

San  Diego  R 

3.6 

1918 

El  Capltan 

San  Diego  R 

190 

1934 

Water-supply  and  flood 

control. 

Cuyaaaca  Res 

San  Diego  R 

12 

1887 

Upstreaa  of  El  Capitan. 

Sweetwater  Res 

Sweetwater  R 

182 

1888 

Failed  in  1916  flood. 

Loveland  Rea 

Sweetwater  R 

98 

1945 

Upstreaa  of  Sweetwater 

Res 

Otay  Res 

Otay  R 

101 

1919 

Barrett  Lake 

Cottonwood  Cr 

252 

1922 

Water-supply  and  flood 

(Tijuana  R) 

control . 

Lake  Morena 

Cottonwood  Cr 

114 

1912 

Water-supply  and  flood 

Tijuana  R 

control . 

Rodriguez  Res 

Tijuana  R 

976 

1936 

In  Mexico. 

Source:  DWR  Bull.  17-84 
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TABLE  2.8 


Major  Forest  Fires,  San  Diego  Region  1910-1976 


Year 

M/day 

Location 

Watershed(a) 

1913 

N.  A. 

Orosco  Ridge 

Teaescal  Cr 

San  Diequlto  R 
Santa  Ysabel  Cr 

1913 

1928 

N.  A. 

Iron  Mtn 

San  Vicente  Cr 

Mt  Gower 

Sad  Vicente  Cr 

San  Diego  R 

San  Diego  R 

1928 

N.  A. 

Mt  Palonar 

Teaecula  Cr 

San  Luis  Rey 

Santa  Margarita 

1928 

N.  A. 

Red  Mtn 

Wilson  Cr 

Santa  Margarita 
Elsinor  Lk 

1929 

N.  A. 

El  Capltan  Res 

San  Diego  R 

1929 

N.  A. 

Sutherland  Res 

San  Diego  R 

1943 

N.  A. 

Escondido  Cr 

Escondido  Cr 

San  Diequito  R 

1943 

N.  A. 

Otay  Res 

Otay  R 

Tijuana  R 
Sweetwater  R 

1944 

N.  A. 

Beauty  Pk 

Culp  Valley 

Santa  Margarita  R 

1944 

N.  A. 

La  Posta  Reservation 

Tijuana  R 

1945 

N.  A. 

Sandla  Cyn 

Santa  Margarita  R 

1950 

N.  A. 

El  Capitan  Res 

San  Diego  R 
Sweetwater  R 

1953 

N.  A. 

Weaver  Mtn 

San  Luis  Rey  R 

1956 

N.  A. 

San  Juan  Cyn 

San  Juan  Cr 

1967 

10/29 

Santiago  Res 

Santa  Ana  R 

'Includes  area  burned  in  South  Coast  Region. 


Area  Burned 
(acres) 

32400 

32600 

28000 

67000 

67000* 

20000 
25600 
39000 

49400 

23600 

46700 
43100 
62400 

19200 
65900 
45200« 


(continued  on  next  page) 


TABLE  2.8 


Major  Forest  Fires,  San  Diego  Region  1910-1976 

(continued) 


Year 

M/day 

Location 

Watershedls) 

Area  Burned 
(acres) 

1967 

10/30 

Goodson  Ntn 

San  Diequito  R 

30200 

1969 

8/22 

Gavilan  Ntn 

Santa  Margarita  R 

19200 

1969 

8/22 

San  Onofre  Cyn 

Santa  Margarita  R 
San  Onofre  Cr 

14800 

1970 

9/26 

Barnet  Lake 

Los  PiBos  Mtn 

Sweetwater  R 

Otay  R 

Tijuana  R 

172500 

1970 

9/28 

Cuyaaaca 

San  Diego  R 

13400 

N.A.  =  not  available  Source:  Caltech  EQL  Fire  Maps, 

Wells  (1981) 


TABLE  2.9  PRINCIPAL  STREAM  GAGES.  SAN  DIEGO  REGION 


3.0  SOUTH  COAST  REGION 


The  South  Coast  Region  includes  portions  of  Los  Angeles,  Orange,  San 
Bernardino  and  Riverside  Counties.  The  extent  of  the  South  Coast  Region  is 
defined  by  the  watersheds  draining  to  the  Santa  Monica  littoral  cell,  which 
extends  from  Solromar  to  Point  Vicente,  the  South  Santa  Monica  Reach,  which 
covers  the  area  from  Point  Vicente  to  Point  Ferrnin,  the  San  Pedro  littoral  cell, 
which  extends  from  Point  Fermin  to  just  south  of  the  Newport  Harbor  entrance  and 
the  South  San  Pedro  Reach,  which  covers  the  area  from  the  San  Pedro  Cell  to  Dana 
Point.  The  littoral  cells  correspond  to  those  defined  in  the  Assessment  and 
Atlas  of  Shoreline  Erosion  Along  the  California  Coast  (July  1977)  and  are  shown 
in  Figures  3.1  and  3.2,  taken  from  this  document.  The  following  sections  give 
general  hydrologic  information  regarding  the  watersheds  draining  into  these 
regions. 


A.  Drainage  Areas 


A.  1  Drainage  Areas  and  Sub-Areas 


From  an  historical  point  of  view,  there  were  four  distinct  watersheds  which 
drained  into  the  South  Coast  Region.  These  are  indicated  on  Plate  3.1  as  the  Los 
Angeles  River  Basin,  the  San  Gabriel  River  Basin,  the  Santa  Ana  River  Basin  and 
the  Santa  Monica  Mountains  Group.  However,  due  to  the  extensive  development  and 
flood  control  projects  in  the  South  Coast  Region,  only  the  upper  reaches  of  the 
San  Gabriel  and  Los  Angeles  Rivera  can  still  be  considered  as  hydrologically 
distinct.  The  lower  reaches  are  channeled,  and  the  two  rivers  are  not  entirely 
independent,  since  they  are  connected  naturally  and,  more  recently, 
artificially.  Table  3.1  contains  pertinent  data  on  the  main  basins  of  this 
region. 

The  Santa  Monica  Mountains  Group  can  be  divided  into  five  sub-areas,  the 
most  important  of  these  for  the  purposes  of  this  study  being  the  Malibu  Creek 
drainage  area  and  the  Ballona  Creek  drainage  area.  Also,  of  importance,  but 
covering  a  smaller  area  is  the  Topanga-Mandeville  Canyon  area,  and  the  coastal 
canyons  in  the  western  portion  of  the  Santa  Monica  Mountains  Group.  Of  somewhat 
lesser  importance  are  the  developed  areas  west  and  south  of  Ballona  Creek,  a 
large  fraction  of  which  is  drained  into  the  Los  Angeles  Harbor  via  storm  drains 
emptying  into  the  Dominguez  Channel. 

The  Los  Angeles  River  originates  in  the  Santa  Monica  and  Santa  Susana 
Mountains,  which  border  the  western  portion  of  the  San  Fernando  Valley.  A  major 
sub-area  which  drains  into  the  Los  Angeles  River  is  that  formed  by  the  watersheds 
of  the  Pacoima  and  Tujunga  Creeks,  whose  sources  are  in  the  western  end  of  the 
San  Gabriel  Mountains.  The  other  major  sub-area  is  that  drained  by  the  Arroyo 
Seco,  which  also  has  its  sources  in  the  San  Gabriel  Mountains.  The  Rio  Hondo 
drains  to  the  l,os  Angeles  River  via  the  flood  control  basin  at  Whittier  Narrows, 
and  the  Los  Angeles  River  thus  drains  a  portion  of  the  central  San  Gabriel 
Mountains,  including  the  Eaton  Wash  area,  thus  a  precise  separation  of  the 
San  Gabriel  River  and  Los  Angeles  River  drainage  is  no  longer  possible  in  this 
area. 


The  San  Gabriel  River  drains  the  eastern  portions  of  the  San  Gabriel 
Mountains  and  the  Los  Angeles  Basin.  Major  sub-areas  of  the  San  Gabriel  River 
include  the  San  Gabriel  Mountains,  where  the  East  and  West  Forks  of  the  San 
Gabriel  River  drain  a  central  trough  in  the  mountains.  A  second  major  sub-area 
is  that  of  the  southern  face  of  the  San  Gabriel  Mountains,  including  the  areas 
drained  by  the  Little  and  Big  Dalton  Washes,  the  San  Dimas  Wash  and  the  Walnut 
Creek  Wash.  On  the  eastern  boundary  of  the  watershed  is  the  source  of  the  San 
Jose  Creek.  Another  large  sub-area  is  that  drained  by  Coyote  Creek,  which 
includes  th<?  sources  of  the  Brea  and  Fullerton  Creeks. 

The  Santa  Ana  River  drains  from  the  San  Bernardino,  Santa  Ana  and  San 
(labriel  Mountains.  A  portion  of  the  Santa  Ana  River  Basin  drains  int<'  I  ak<^ 
Elsinore,  which  is  the  sink  of  a  major  hydrologic  unit,  usually  a  i  onfined 
basin.  Overflows  from  Lake  Elsinore  have  been  recorded  in  191  Band  1980,  but  th. 


a  -  *■-  *  - 


lake  usually  serves  as  the  final  sink  for  runoff  from  the  San  Jacinto  River. 

Major  sub-areas  draining  to  the  Santa  Ana  River  include  the  Mentone 
sub-basin,  which  includes  the  Big  Bear  Lake  region  of  the  San  Bernardino 
Mountains,  the  San  Bernardino  sub-basin,  which  includes  the  San  Timoteo  Wash, 
the  Colton  sub-basin,  which  includes  the  Lytle  Creek  and  Cajon  Washes,  the 
Riverside  sub-basin,  the  Prado  sub-basin,  which  includes  Prado  Dam,  Cucamonga 
Creek  and  San  Antonio  Creek,  and  the  Temescal  sub-basin,  which  includes  the 
Temescal  Wash,  through  which  passes  the  rare  overflow  from  Lake  Elsinore. 

South  of  the  Santa  Ana  River  Basin  is  the  Laguna  Hills  drainage  group,  the 
southern  part  of  which  lies  completely  out  of  the  Santa  Ana  Basin,  and  includes 
Aliso  Creek.  The  northern  portion  includes  San  Diego  Creek  and  Peters  Canyon 
Wash. 


A. 2  Physiography  and  Topography  of  the  South  Coast  Region 

The  watersheds  draining  to  the  South  Coast  Region  are  bounded  on  the  north 
and  west  by  the  western  Transverse  Range  Mountains,  including  the  San  Gabriel 
Mountains,  and  the  eastern  end  of  the  Santa  Susana  Mountains  and  the  Santa  Monica 
Mountains.  On  the  eastern  side,  the  drainage  area  is  bounded  by  the  Puente  and 
East  Coyote  Hills  and  by  heavy  development. 

The  Transverse  Mountain  ranges  were  formed  by  an  interaction  of  an  east-west 
oceanic  fracture  zone  with  the  San  Andreas  fault.  The  development  of  these 
ranges  is  so  recent  and  extreme  that  some  drainages  can  be  considered  avalanche 
chutes  (Scott  and  Williams,  1974).  During  the  uplift  of  the  San  Gabriel 
Mountains,  shallow  seas  covered  the  southern  and  western  areas;  later  tectonic 
activity  uplifted  these  areas  to  form  the  Santa  Monica  Mountains  and  Santa  Susana 
Mountains. 

The  region  is  so  geologically  young  that  the  major  rivers  are  antecedent. 
This  antecedence  is  demonstrated  in  the  downcutting  at  Elysian  Park  by  the  Los 
Angeles  River,  and  at  Whittier  Narrows,  by  the  San  Gabriel  River.  Table  3.2 
lists  some  features  of  the  major  streams  in  this  region. 

The  main  stem  of  the  Los  Angeles  River  is  about  55  miles  in  length.  River 
slopes  are  moderate  in  the  coastal  plains  and  the  San  Fernando  Valley  (the  order 
of  0.003-0.006)  and  high  in  the  upland  tributaries  (0.04)  (Brownlie  and  Taylor, 
1981).  Forty  percent  of  the  drainage  area  is  controlled  by  water  retention 
structures,  and  the  valley  and  coastal  plains  areas  are  heavily  developed. 

The  San  Gabriel  River  basin  drains  the  central  segment  of  the  San 
Gabriel  Mountains.  The  upper  reaches  of  the  San  Gabriel  River  flow  down  an 
eroded  trough  in  the  San  Gabriel  fault  zone.  The  mountains  in  this  area  rise  to 
over  9000  feet,  and  slopes  in  some  of  the  tributaries  are  on  the  order  of  20% 
(Coldwater  Canyon  area).  In  the  coastal  plains  and  valleys,  however,  the  slopes 
of  lh»-  river  are  much  gentler  (0.003-.006).  About  84%  of  the  basin  is  controlled 
by  water  retention  structures. 


The  Santa  Monica  Mountains  form  a  relatively  small  coastal  drainage  group. 
They  are  a  low  mountain  group  relative  to  the  San  Gabriel  Mountains»  with  the 
highest  peaks  at  about  2200  feet.  The  western  portion  of  the  range  drains 
through  a  heavily  developed  portion  of  the  Los  Angeles  basin. 

The  Santa  Ana  River  flows  from  the  San  Bernardino  Mountains  to  the  Pacific 
Coast  traversing  some  100  miles.  The  river  slope  is  on  the  order  of  0.003  to 
0.005  in  the  valley  areas,  decreasing  to  0.001  near  the  coast,  but  rising  to  a 
high  of  0.05  in  the  mountains.  The  upper  reaches  of  the  Santa  Ana  River  and  its 
tributaries  are  found  in  the  San  Bernardino,  San  Gabriel  and  Santa  Ana 
Mountains.  Roughly  one  third  of  the  basin  is  mountainous  terrain,  the  peaks  of 
which  rise  to  over  10,000  feet.  At  the  lower  levels,  near  San  Bernardino,  the 
drainage  area  includes  agricultural  and  urban  developments!  towards  the  coast, 
the  area  is  heavily  urbanized. 


A. 3  Climate  of  the  South  Coast  Region 


The  South  Coast  Region  is  classified  as  belonging  to  the  Mediterranean  Dry 
Summer  Subtropical  climatic  type.  Along  the  maritime  fringe,  temperatures  are 
controlled  by  the  sea,  with  average  winter  air  temperatures  of  52®  F  and  average 
summer  temperatures  near  72®  F.  Inland  summer  temperatures  are  much  higher,  with 
summer  highs  commonly  over  90®  F,  while  winter  daytime  temperatures  are  only 
occasionally  below  freezing. 

As  is  indicated  by  the  climatic  type,  summers  in  this  region  are  generally 
dry,  and  winters  wet.  Over  90%  of  all  precipitation  falls  in  the  six  month 
period  from  November  to  April,  with  50%  recorded  in  the  winter  months  of  December 
through  February.  Typical  rainfall  patterns  for  this  region  are  summarized  in 
Tables  3.3  and  3.4. 

The  typif-al  winter  storms  which  affect  this  region  are  usually  of  high  or 
mid-latitude  origin,  and  approach  from  the  northwest,  west  and  southwest.  The 
nature'  and  general  approach  of  these  storms  help  produce  conditions  which  yield 
the  strong  orographic  effects  in  the  rainfall  patterns  observed  in  this  region. 
Th(!  orographic  effects  can  be  seen  in  Table  3.3,  where  a  strong  relationship 
between  elevation  and  rainfall  is  seen. 

Gf  gr(!nt  iini;>ortan<  e  in  the  region  are  the  foehn-type  winds  called  Santa 
Anas.  These  hot  dry  winds  originate  from  a  high-pressure  center  over  the  Great 
Basin,  and  blow  seaward  from  the  north  or  northeast.  The  adiabatic  heating  of 
the  air  as  it  descends  from  the  high  plateau  can  cause  hot  and  dry  conditions 
which  can  rea(ilt  in  severe  fire  danger.  These  conditions  can  develop  at  any  time 
of  the  year,  but  are  most  common  in  fall  and  winter,  developing  a  day  or  so  after 
the  f)assage  of  a  cold  front  (Sergius,  1962).  A  more  complete  description  of  the 
climate  is  found  in  the  companion  hydrology  report. 


A. 4  Soils  and  V«'getation  of  the  South  Coast  Region 


An  (.'Xcellerd  o\  erview  of  the  vegetatifjn  in  this  region  is  given  by  Wells  and 


Palmer  (1982),  who  have  developed  maps  of  both  present  and  original  vegetation 
patterns  in  the  Southern  California  coastal  region. 

The  South  Coast  Region  is  presently  characterized  by  heavy  urban  development 
which  covers  the  plains  and  valley  areas.  These  areas  were  once  largely 
grassland  and  coastal  sage  shrub  areas.  The  mountainous  areas  are  rugged  with 
steep  narrow  canyons  and  have  resisted  development.  These  areas  remain,  for 
themost  part,  covered  by  chaparral. 

Chaparral  is  considered  to  be  the  most  important  vegetation  type  in  the 
area.  It  is  both  an  efficient  watershed  protector  and  slope  stabilizer  and  is 
extremely  susceptible  to  fire.  Chaparral  plants  are  evergreen,  sclerophyll 
shrubs  with  extremely  strong  root  systems.  Chaparral  plants  are  well  adapted  to 
steep,  rugged  terrain  as  they  form  deep,  extensive  root  systems.  The  slopes  of 
the  San  Gabriel  Mountains  and  all  but  the  lower  coastal  p>ortion  of  the  Santa 
Monica  Mountains  are  characterized  by  chaparral  vegetation. 

The  second  predominant  type  of  vegetation  is  the  coastal  sage  shrub.  This 
type  is  similar  to  chaparral,  but  is  smaller,  leas  woody  and  is  a  less  effective 
soil  stabilizer.  This  type  occurs  along  the  coast  in  the  Santa  Monica  Mountains 
and  in  the  foothills  of  the  San  Gabriel  Mountains.  It  tends  to  occur  on 
depositional  sites,  especially  those  with  coarse-textured  soils. 

At  higher  elevations  (above  5000  feet),  the  vegetation  is  generally 
coniferous  forest,  except  at  the  highest  peaks,  above  the  timberline,  where  it  is 
alpine  in  nature.  The  coniferous  forests  are  generally  in  erosional  zones,  where 
soils  are  shallow,  coarse  and  poorly  developed. 

There  are  two  extant  coastal  salt  marshes  in  this  region,  one  just  south  of 
the  present  outlet  of  the  San  Gabriel  River,  the  other  above  Newport  Harbor  in 
the  San  Diego  Creek  area.  Previously,  salt  marshes  existed  in  the  now  developed 
areas  of  Marina  del  Rey  and  the  Wilmington-Long  Beach  areas.  Of  these,  the  salt 
marsh  at  the  terminus  of  the  San  Diego  Creek  is  probably  a  significant  sand  trap; 
the  others  presently  have  little  effect  on  sediment  transport  to  the  ocean. 

Exposed  rock  in  the  mountainous  areas  are  largely  Pre-Cambrian  gneisses  and 
schists  and  have  been  intruded  by  granite  rocks.  The  rocks  have  been  continually 
uplifted  since  Tertiary  time  and  the  surrounding  basins  have  been  supplied  with 
coarse  granite  and  metamorphic  materials.  The  steep  rugged  slopes  of  the 
mountains  make  them  vulnerable  to  erosional  processes.  Some  areas  are  so  steep 
that  dry  erosion  is  common  (Scott  and  Williams, 1978).  The  base  of  the  mountains 
and  valleys  are  covered  with  alluvium,  in  some  cases  quite  coarse,  as  is  found  in 
the  upper  reaches  of  the  Santa  Ana  River.  The  high  erodibility  of  the  mountains 
is  evident  not  just  in  the  coarse  alluvium,  however.  When  the  soil  stabilizing 
chaparral  is  stripped  away  by  fire,  erosion  rates  increase  by  orders  of  magnitude 
(Wells,  1982). 


A. 5  Development  and  Structures  Affecting  Runoff 

The  total  surface  area  of  the  South  Coast  Region,  excluding  the  confined 


Lake  Elainore  basin,  is  approximately  4,000  mi.*  Of  this  area,  approximately  50% 
is  extensively  developed  (Wells  and  Palmer,  1982).  The  greater  portion  of  the 
developed  areas  are  urbanized,  especially  in  the  Los  Angeles  and  San  Gabriel 
River  Basins.  Only  the  Santa  Monica  Mountains  Group  and  the  rugged  mountainous 
terrain  of  the  San  Gabriel,  Santa  Ana  and  San  Bernardino  Mountains  have  eluded 
development. 

As  would  be  expected  in  a  heavily  developed  area,  extensive  controls  have 
been  constructed  in  the  major  river  basins.  The  Los  Angeles  and  San  Gabriel 
River  systems  together  count  seventeen  flood  control  reservoirs  and  basins, 
several  artificial  spreading  basins,  120  debris  basins  (as  of  August  1984)  and 
over  300  check  dams.  The  major  control  structures  are  shown  in  Plate  3.2,  which 
gives  a  schematic  of  the  region  and  the  major  basins.  Plate  3.1  also  shows  major 
sand  and  gravel  mines  in  the  region. Table  3.5  lists  the  major  structures  along 
with  pertinent  features. 

The  Santa  Ana  River,  also  shown  in  schematic  form  in  Plate  3.2,  includes  six 
major  reservoirs,  including  Prado  Dam,  the  major  control  structure  along  the 
river.  In  addition,  there  are  a  number  of  diversions  along  the  Santa  Ana  River. 
In  the  Mentone  sub-basin,  most  runoff  is  diverted  to  percolation  basins,  with 
only  large  storm  flows  allowed  to  pass  downstream  (Taylor,  1981).  Some  surface 
runoff  is  also  lost  to  natural  and  artificial  groundwater  recharge  in  the  San 
Bernardino,  Colton  and  Riverside  sub-basins.  Prado  Dam  outflow  is  also  heavily 
controlled,  to  allow  maximum  ground  water  recharge.  Below  Prado  Dam,  Orange 
County  has  one  active  debris  basin,  and  two  just  completed  on  the  San  Diego  Creek 
(Collicolt,  1985,  personal  communication). 

The  Santa  Monica  Mountains  Group  has  few  controls  but  does  have  several 
debris  basins  in  the  Mandeville  Canyon  area.  In  addition,  there  are  water 
storage  reservoirs  in  the  Malibu  Creek  basin. 

A. 6  Runoff  and  Sediment  Characteristics,  South  Coast  Region 

The  most  prominent  characteristic  of  runoff  in  the  drainage  areas  of  the 
South  Coast  Region  is  the  high  degree  of  intermittency  of  flow.  It  is  not 
uncommon  to  have  zero  flow  recorded,  and  yet  the  maximum  daily  recorded  flows  are 
typically  on  the  order  of  1,000  times  the  mean  daily  flow.  Table  3.6  shows  some 
characteristics  of  runoff  data  for  major  streams  of  the  region. 

The  statistics  in  Table  3.6  point  out  another  characteristic  of  the 
region:  the  extreme  variability  of  flow  from  one  watershed  to  the  next.  This  is 
diie  in  part  to  the  controls  on  the  more  important  systems,  although  there  is  some 
natural  variability  as  well.  As  pointed  out  by  Taylor  (1981),  one  cannot  simply 
s('ale  the  runoff  from  one  basin  by  area  in  order  to  determine  the  runoff  from 
anotlujr  basin.  The  large  differences  are  due  to  variations  in  surface  hydrology 
as  well  as  artificial  controls.  Many  washes  in  the  Santa  Ana  River  basin  are, 
for  example,  composed  of  course  alluvi\jm  with  high  percolation  rates.  Large 
quantitic-s  of  surface  runoff  are  thus  lost  to  groundwater.  Increased  development 
has  also  resulted  in  changes  in  ruru)ff,  and  the  large  number  of  controls, 
particularly  spreading  basirts  in  the  Santa  Ana  River  basin,  contribute  to 


observed  variations  among  basins.  Typical  discharge  hy  rdographs  of  major  streams 
in  this  region  are  presented  in  Appendix  B. 


The  sediment  characteristics  of  the  region  are  more  difficult  to  quantify. 
Taylor  estimated  the  annual  delivery  to  the  coast  by  the  Los  Angeles  River,  but 
based  the  estimates  on  river  delta  accumulation.  His  results  are  at  best 
estimates,  since  there  are  numerous  factors  which  make  these  data  questionable 
including  the  small  size  of  coast  that  was  surveyed. 

Measurements  on  the  Santa  Ana  River  give,  perhaps,  the  best  general  view  of 
sediment  conditions.  Measured  sediment  discharge  in  the  1969  flood  year  at  Santa 
Ana  was  6  million  yd®  but  approximately  13.5  million  yd®  was  deposited  behind 
Prado  Dam.  From  1941  to  1960,  the  average  annual  deposition  at  Prado  Dam  was  0.3 
million  yd*;  the  1969  flood  more  than  doubled  the  retained  sediment  volume.  The 
average  annual  sediment  discharge  from  the  Santa  Ana  River  is  0.1  million  yd® 
(Taylor,  1981).  One  sees  here  both  the  variability  of  sediment  yield  and  the 
enormous  effects  of  control  structures. 

There  are  also  few  data  on  sediment  size  characteristics.  Bed  material  in 
the  Santa  Ana  River  tends  to  be  primarily  sand  with  a  mean  diameter  of  0.02"  (0.5 
mm).  The  few  measured  size  distributions  of  suspended  sediment  in  the  Los 
Angeles  River  shows  a  seasonal  dependence.  In  winter  as  much  as  90  to  95%  is 
finer  than  0.002"  (0.06mm);  in  summer,  the  fraction  often  drops  to  50  % 
(U.S.G.S.,  Water  Resources  Data,  California).  In  the  Santa  Ana  River,  the 
suspended  sediment  is  somewhat  coarser,  as  would  be  expected  since  the  Los 
Angeles  River  is  a  concrete  channel,  and  the  Santa  Ana  River  has  a  sand  bed. 
During  the  1980  floods,  50  to  70%,  depending  on  the  time  of  measurement,  of  the 
suspended  load  was  finer  than  0.002"  (0.062  mm).  Typical  sediment  size 
distribution  measured  in  this  region  are  presented  in  Appendix  B. 


A. 7  Forest  Fires  in  the  South  Coast  Region 


Forest  fires  are  of  extreme  importance  in  the  sedimentation  and  erosional 
processes  in  this  region.  Wells  (1982)  estimates  that  post-fire  erosion  in  the 
San  Gabriel  Mountains  is  responsible  for  as  much  as  80  to  90%  of  all  erosion. 
The  chaparral  common  to  the  upland  areas  is  largely  responsible.  While  an 
excellent  soil  stabilizer,  chaparral  is  one  of  the  most  flammable  vegetation 
complexes  known.  The  fire  potential  in  chaparral  becomes  more  extreme  with  age, 
as  up  to  50%  of  the  plant  biomass  may  be  dead  after  30  years  (Wells,  1982). 

In  addition  to  this  natural  fuel  covering  the  mountain  watersheds,  the  local 
climate  is  conducive  to  fires  as  well.  .Santa  Ana  winds,  which  can  occur  during 
any  season,  often  result  in  hot,  dry  winds,  especially  in  fall  at  the  end  of  the 
dry  season.  The  "fire  weather"  which  develops  is  considered  to  be  extreme  and  is 
considered  by  the  Forest  Service  to  be  among  the  most  dangerous  to  occur  in  the 
United  States  (McCutcheon,  1977). 

According  to  Wells,  nearly  all  upland  watersheds  in  this  region  have  burned 
once,  and  some,  three  or  four  times  since  1910.  The  burns  in  the  Santa  Monica 
Mountains  have  almost  all  been  deliberately  or  accidentally  set  by  huiaans 


B.  Historical  Perspective 


B.l  Historical  Outline  of  Major  Floods  and  Krosional  Events 


The  most  comprehensive  account  of  flooding  in  this  region  before  1916  is 
given  by  Lynch  (1931),  who  used  diaries,  memoirs  and  crop  records  to  compile  the 
historical  record.  The  most  interesting  result  of  his  research  is  that  large 
floods  often  occurred  during  drought  periods.  This  is  true  for  the  floods  of 
1825,  1862,  1952  and  1969.  The  floods  of  1825,  1862  and  1969  were  among  the  most 
severe  that  have  been  recorded.  Table  3.7  lists  the  major  floods  in  this  region. 

The  large  number  of  floods  reported  in  the  1800*s  by  Lynch  may  reflect  both 
the  lack  of  flood  control  and,  perhaps,  exaggerations  in  historical  accounts. 
Several  floods,  however,  were  more  severe  than  anything  experienced  in  the  past 
85  years.  Kuhn  and  Shepard  (1981)  report  that  the  flood  of  1861-62  affected  not 
just  the  South  Coast  Region  but  all  California  and  (Kuhn,  1985,  personal 
communication)  most  of  the  Western  United  States.  California  and  eleven  other 
states  went  bankrupt  because  of  the  flooding  and  resulting  economic  damage.  The 
entire  plains  area,  from  Los  Angeles  to  the  ocean,  from  Ballons  Creek  to  San 
Pedro,  was  a  great  lake. 

Lynch  also  gives  indicators  that  some  of  the  floods  in  this  period  were  more 
intense  than  any  in  more  recent  history.  Lake  Elsinore,  for  example,  filled  from 
near  empty  to  overflowing  in  1862,  and  from  l/8th  full  to  overflowing  in 
1883-84.  In  more  recent  times,  it  has  overflowed  in  1916  and  1980.  However, 
since  the  1890's,  the  overflow  elevation  was  lowered,  and  l-ake  Elsinore 
overflowed  at  about  1260  feet  in  1916  and  1980,  as  opposed  to  1266  feet  in 
earlier  times  (Lynch,  1931;  White,  1980). 

The  period  1944  to  1977  is  generally  considered  to  be  a  period  of  subnormal 
rainfall,  and  only  one  major  flood  occurred  (1969),  although  there  was  leaser 
flooding  in  1942-43,  1951-52,  1961-62  and  1965-66.  In  part,  the  reduction  in 
flooding  is  due  to  flood  control,  since  based  on  Lynch’s  index,  more  rain  fell  in 
the  1940-41  season  than  probably  fell  in  1862  or  in  1825.  However,  the  rainfall 
of  1940-41  was  spread  throughout  the  year  and  thus  total  seasonal  rainfall  is 
not  always  an  indicator  of  flood  potential. 

The  historical  perspective  on  erosion  and  sedimentation  is  not  very  good, 
but  there  are  some  indicators.  Kuhn  and  Shepard  (1981)  note  that  the  1862  flood 
waters  carried  great  quantities  of  sediment  to  the  sea  and  helped  "develop  a  wide 
beach".  The  1825  flood  "made  wide  ravines  in  some  places,  and  in  others  covered 
the  soil  with  sand."  Several  references  are  made  to  the  sandy  beds  of  the  Santa 
Ana  and  San  Gabriel  Rivera.  While  sediment  has  been  referred  to,  little 
quantitative  work  has  been  done  until  the  last  50  years,  when  sediment  bfjcanu;  a 
real  economic  problem.  McGlashan  (1918)  mentions  the  sediment  problem  in  the 
1916  flood,  and  by  1919,  reports  start  mentioning  fire  effects  and  sedimentation 
(Munn,  1919  and  1920).  The  1938  flood  brought  some  attempts  to  quantify  the 
sediment  problem  as  did  the  storm  in  1933  which  resulted  in  loc.al  flcx)ding  in  La 
Crescents  (Kraebel,  1934;  Troxell,  1942;  Bamesberger,  1939).  The  latter 
publication  attempts  to  quantify  erosional  losses  in  several  watersheds  in  (he 
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region.  They  estimated  over  120  cubic  yards  of  soil  were  lost  per  acre  in 
uncontrolled  areas. 

Despite  the  obvious  problem,  there  has  been  no  definitive  historical 
account.  The  Los  Angeles  County  Department  of  Public  Works  (formerly  Flood 
Control  District)  measures  sediment  accumulation  in  debris  basins,  and  has 
published  reports  on  the  fire-flood-sediment  problem.  Only  since  the  late  1960’s 
has  sediment  been  measured  in  streams  on  a  regular  basis,  and  the  most  comprehen¬ 
sive  measurements  are  in  the  Santa  Ana  River  in  this  region.  Kroll  (1975) 
estimates  that  99%  of  all  sediment  movement  took  place  on  1%  of  the  days  from 
1941  to  1971,  based  on  1968-1971  measurements,  heavily  weighted  by  the  1969 
floods. 


B.2  Historical  Outline  of  Fires  in  the  South  Coast  Region 


Radtke,  et  al.  (1982)  give  the  only  definitive  fire  history  for  any  portion 
of  this  region,  but  their  study  is  limited  to  the  Santa  Monica  Mountains.  Their 
account  starts  with  the  historical  record  in  1900  and  is  divided  into  two  parts: 
pre-  and  poat-1918.  In  1919,  fire  suppression  was  actively  introduced  into  the 
region.  Radtke  points  out  that  in  the  recorded  history  of  this  area  almost  all 
fires  have  been  deliberately  or  accidentally  started  by  humans.  There  are  few 
references  to  fires  prior  to  1900;  Radtke,  et  al.  point  out  that  deliberately 
set  fires  by  ranchers  were  common  prior  to  1900,  but  that  burnings  by  the  native 
population  prior  to  European  settlements  was  probably  limited. 

Also  found  in  the  study  are  the  facts  that  fires  prior  to  1918  were  large 
and  that  the  region  burned  twice,  on  the  average,  in  18  years.  Since  1919,  fires 
have  been  smaller  and  many  areas  have  burned  only  once  or  not  at  all.  Radtke,  et 
al.  find  that  most  fires  occur  in  Santa  Ana  wind  conditions. 

The  only  other  compilation  of  fire  data  for  this  region  was  done  by  Sayer, 
Brown  and  Brown  (1981,  unpublished).  A  summary  map  showing  the  areas  burned  from 
1910  to  1975  is  presented  by  Wells  (1982)  in  the  EQL  Report  17-D.  This  map 
indicates  that  the  chaparral  and  coastal  sage  areas,  especially  in  the  Santa 
Monica,  San  Gabriel  and  San  Bernardino  Mountains  have  burned  extensively  with 
many  areas  having  burned  three  or  more  times.  The  maps  compiled  by  Sayer,  Brown 
and  Brown  (1981),  upon  which  this  map  was  based,  are  being  submitted  under  a 
separate  cover.  Table  3.8  lists  the  major  fires  in  this  region. 


C.  Data  Search  and  Retrieval  Efforts 


C.l  Technical  Approach 


Data  were  collected  from  a  number  of  governmental  and  public  organizations. 
Previous  reports  and  documents  on  similar  topics  were  located  and  examined  as 
part  of  the  literature  search.  These  documents  often  contained  or  referred  to 
data,  whose  original  sources  were  noted.  An  important  source  during  the  initial 
stages  were  the  notes  and  documents  collected  by  Brent  Taylor  during  the  Sediment 
Management  project  at  the  Environmental  Quality  Laboratory  (EQL),  Caltech. 
Government  and  public  agencies  were  then  contacted,  and  in  many  cases  visited. 
The  following  is  a  general  description  of  data  sources  relevant  to  the  South 
Coast  Region. 


Los  Angeles  County  Department  of  Public  Works  (formerly  Flood  Control  District). 
The  data  available  at  this  agency  include: 

Precipitation  data,  with  both  hourly  and  the  original  charts  or  punch  tape 
from  recording  gages; 

Streamflow  data,  with  both  daily  and  charts  or  punch  t/»pe  from  recording 
gages; 

Debris  data,  including  hand  entered  tables  of  the  quantities  of  debris 
stored  and  removed  from  debris  basins; 

Fire  history,  including  topographic  maps  with  outlines  and  dates  of  fires 
from  about  1910  and  fire  reports  on  recent  fires  (older  fire  reports  are 
archived). 

Streamflow  and  precipitation  data  are  on  microfilm  up  to  1977.  The  most 
recent  publication  covers  the  1975-77  period. 

People  contacted  include: 

John  Mitchell,  Head,  Operations  Section  (213)  226-4)90 

Don  Carpenter  (rainfall),  Hadi  Nourzi  (fires,  debris)  (213)  226-4184 

Tom  Alexander  (fires,  debris),  Ed  Dingman  (streamflow). 

Eric  Bredehorst  (flood  frequency)  (213)  226-4089 
Bob  Sarasua  (streamflow  records  (213)  226-4179 

Orange  County  Environmental  Management  Agency 

The  data  sources  at  this  agency  include: 

Precipitation  data  with  both  hourly  tabulations  and  charts  from  recording 
gages; 

Streamflow  data,  with  both  daily  tabulations  and  charts  from  recording 
gages; 

Debris  data  are  limited,  but  a  new  program  on  the  San  Diego  ('reek  is 
starting; 

Sediment  data  are  collected  in  conjunction  with  the  U.S.G.S. 

In  a  new  program  just  starting,  the  agency  will  collect  its  own  data.  The 
sediment  data  are  on  a  computer  data  base. 


The  most  recent  publication  covers  the  1982-1983  season. 

People  contacted  include: 

Emmett  Franklin  (streamflow,  precipitation) 

(714)  634-7473 

Bob  Collicott  (sediment,  water  quality)  (714)  634-7463 
Tom  Rossmiller,  Bruce  Moore  (sediment,  water  quality) 

Dale  Dillon  (debris,  channel  cleanouts)  (714)  634-7424 

San  Bernardino  County  Environmental  Public  Works  Agency,  Department  of  Flood 
Control  and  Transportation. 

Relevant  data  include: 

Precipitation  data,  with  both  hourly  data  (tabulated)  and  charts  available. 
These  data  are  presently  being  pul  on  a  computer  data  base,  and  some  are 
available  in  electronic  form  us  well. 

Fire  maps  ate  kept,  with  fires  located  on  topographic  maps. 

The  most  recent  publication  covers  the  1974-76  seasons. 

People  contacted  include: 

Art  Luther  (Asst.  Chief,  Water  Resources  Division)  (714)  383-2329 
Peter  J.  Rusher  (Sr.  Hydrologist)  (714)  383-2926 

Riverside  County  Flood  Control  and  Water  Conservation  District 
Relevant  data  at  this  agency  include: 

Precipitation  data,  with  both  hourly  (tabulated)  and  charts  from  recording 
gages  available.  In  addition,  most  data  are  on  a  computer  data  base  and  are 
available  in  printouts  and  electronic  form. 

Debris  and  sedimentation  data  are  limited,  since  the  county  has  few  debris 
basins. 

The  moat  recent  publication  covers  the  1979-81  seasons. 

People  contacted  include; 

Kathy  Carter  (Hydrology)  (714)  787-1264 

Tom  Clem  (Hydrology)  (714)  787-1264 

Fric  Geibersen  (Dams,  debris  basins)  (714)  787-2015 

U.S.  Geological  Survey 

Data  available  from  this  agency  include: 

Streamflow,  with  daily  and  monthly  flows,  peak  flows  and  storm  hydrographs 
available. 

Sediment,  with  data  available  in  published  reports.  Unpublished  data  are 
also  available  at  the  Laguna  Niguel  office. 

Data  are  in  repo:  i  s  (Water-Supply  Papersand,  more  recently,  Water  Resources 
Data)  and  in  electronic  form  at  the  Sacramento  District  Office,  where  a  data 
base  (WATSTORE)  is  maintained. 

People  contacted  include: 

Dave  Sheets  (Santa  Barbara  Office)  (805)  962-8114 


Bill  Brown  (Menlo  Park  Office)  (415)  856-7112 

Chris  McConaughy  (Laguna  Niguel  Office)  (714)  643-4232 

John  Beck  (Sacramento  Office,  Water  Resources  Data)  (916)  484-4830 

U.S.  Forest  Service 

Data  available  from  this  agency  include: 

Fire  history  with  fire  maps  available  for  fires  in  the  National  Forests; 
Sedimentation  and  Erosion  data  from  the  San  Dimas  Experimental  Forest. 
These  data  include  pre-and  post-fire  runoff  measurements  from  both  natural 
and  controlled  burns,  water  repellency  data,  vegetation  and  soils 
information.  For  information  in  this  area,  contact  the  Pacific  Southwest 
Forest  and  Range  Experiment  Station,  Riverside. 

People  contacted  include: 

Wade  Wells  (714)  351-6515,  PSWFfcR 

Charles  Colver  (818)  684-0350,  San  Dimas  Experimental  Forest 
Carol  Keniflit  (714)  351-6555,  PSWFA.R 

Bob  Blecker,  Los  Padres  National  Forest,  Goleta,  CA  (805)  683-6711 


California  Department  of  Water  Resources 
Data  from  this  agency  include: 

Streamflow,  with  data  available  in  the  Water  Data  Information  System 
(WDIS).  Data  are  available  on  microfiche  (least  expensive)  and  electronic 
form. 

Precipitation,  also  available  on  WDIS. 

People  contacted  include: 

Bill  Murk,  State  Climatologist  (916)  445-5800 

Environmental  Quality  Laboratory,  California  Institute  of  Technology 

Data  from  the  sediment  management  project  are  archived.  Data  readily 
available  include  maps  of  vegetation  cover,  debris  basins,  and  fire 
history. 

Pfxjple  contacted  include: 

Dr.  Robert  C.  Y.  Koh  (Keck  Laboratory)  (818)  356-4400 
Prof.  Norman  H.  Brooks  (presently  on  sabbatical  leave) 

Theresa  Fall  (EQL)  (818)  356-6420 


Other  individuals  contacted  include: 

Gerald  Kuhn,  Scripps  Institution  of  Oceanography,  Storm  History  (619)  452-4856 

Prof.  Gary  Griggs,  University  of  California,  Santa  Cruz  (Coastal  Storm  History) 
(408)  429-2403 


There  are  several  reference  libraries  in  the  South  Coast  Region  which  are 


extremely  helpful.  These  include: 


University  of  California,  Water  Resources  Archives,  Beth  Willard,  Librarian  (213) 
825-7734 

This  reference  library  has  an  extensive  collection  of  publications, 
manuscripts  and  material  relevant  to  this  study.  There  is  a  large 
collection  of  uncataloged  documents  from  local  agencies  as  well.  In 
addition,  material  not  available  at  the  UCLA  Water  Resources  Archives  can 
usually  be  obtained  from  Berkeley  through  UCLA.  Sources  are  well  cataloged 
and  easy  to  find. 

California  Department  of  Water  Resources,  Southern  Division,  Los  Angeles 

The  records  and  documents  section  combine  an  extensive  collection  of 
California  State  publications.  In  addition,  there  is  a  large  collection  of 
relevant  documents  and  publications  from  local  and  federal  agencies, 
including  the  County  Flood  Control  Agencies.  Sources  are  well  cataloged  and 
easy  to  find. 

California  Institute  of  Technology  Libraries 

Extensive  collection  of  relevant  journals  and  some  federal  and  state 
publications.  The  best  .sources  are  the  Environmental  Engineering  Library, 
Keck  Laboratory,  and  the  Engineering  Library  (Millikin  Libraries). 
Unfortunately,  the  collections  are  spread  out  over  several  buildings  and  a 
certain  amount  of  searching  is  often  required. 

University  of  California,  Los  Angeles  Engineering  Library  and  Geology  Library 

These  two  libraries  have  extensive  collections  of  relevant  journals.  The 
Engineering  Library  has  vast  holdings  of  Weather  Bureau/Weather  Service 
publications.  The  geology  library  has  all  relevant  U.S.  Geological  Survey 
Water-Supply  Papers  (as  do  the  Water  Resources  Archives,  where  they  cannot 
be  checked  out)  and  other  U.S.G.S.  publications.  Both  are  excellent  sources 
for  reference  material. 


U.S.  Army,  Corps  of  Engineers,  Los  Angeles  District  Library 

This  library  has  most  Corps  of  Engineers  publications,  including  Beach 
Erosion  Board  and  CERC  publications.  Some  publications  from  local  and  state 
agencies  are  also  available,  as  are  some  U.S.G.S.  Water-Supply  Papers. 
References  are  (jften  miscataloged  and  difficult  to  find. 

Southern  California  Metrt)politan  Water  District 

The  reference  library  has  (in  theory)  all  MWD  publications,  although 
relevant  ones  often  seem  to  be  missing.  In  addition,  there  is  a  good 
colle<  fion  of  California  Department  of  Water  Resources  publications. 


C.2  Hydrologic  Data  Available 


Tables  3.9  and  3.10  can  be  used  as  quick  references  for  stream  gages  of 
interest  in  this  area.  More  detailed  information  is  included  in  Appendix  B. 

C.2.1  Los  Angeles  and  San  Gabriel  Rivers 

These  two  rivers  have  been  gauged  near  the  ocean  outlets  since  1928  by  the 
Los  Angeles  County  Flood  Control  District  (now  Department  of  Public  Works, 
Hydraulic  Division).  Recent  annual  data,  not  available  in  publications  (which 
stop  in  1977),  have  been  obtained  as  part  of  this  study  and  are  included  in 
Appendix  B.  Note  that  in  order  to  determine  the  flow  to  the  ocean  from  the  San 
Gabriel  River,  flow  from  Coyote  Creek  must  be  added.  Data  are  available  for 
these  streams  from  1928,  but  a  large  portion  of  the  Coyote  Creek  watershed  was 
not  gauged  until  1963. 

Data  from  this  agency  are  available  in  tabular  form  on  a  daily  and  monthly 
basis  and  until  recently,  on  a  cooperative  basis  from  the  U.S.G.S.  Pre-1978  data 
are  available  on  microfilm;  this  includes  both  strip  charts  from  recording  gages 
and  tabular  data.  Charts  and  digitized  tape  from  gages  are  also  available. 

Early  data  from  the  U.S.G.S.  are  available  for  these  rivers,  but  only  a 
fraction  of  the  watersheds  were  gauged.  Rainfall  data  could  be  used  to  estimate 
runoff  from  south  of  Azusa  for  the  San  Gabriel  River;  this  estimate  could  then  be 
combined  with  station  11-0835  to  obtain  data  from  1894  to  1928.  By  adding 
several  stations  and  estimating  runoff  downstream,  Los  Angeles  River  data  could 
be  estimated  from  1918  to  1928,  but  this  would  require  much  more  effort  than  on 
the  San  Gabriel  River,  and  would  only  add  ten  years  to  the  record. 

Periodic  sediment  samples  have  been  made  on  the  Los  Angeles  River  since 
1975,  but  the  data  are  limited  to  a  few  days  per  year  (often  less  than  once  per 
month).  These  data  are  available  from  U.S.G.S.  publications,  and  the  original, 
unprocessed  data  are  available  from  the  Laguna  Niguel  Office  (Chris  McConaughy). 
Streamflow  data  are  also  available  from  this  office,  including  charts  and 
digitized  tape  from  recording  gages.  The  U.S.G.S.  maintains  a  computer  data  file 
(watstore)  of  all  daily  measurements  in  the  Sacramento  office  (John  Beck). 


C.2.2  Santa  Ana  River 


This  river  has  been  gauged  since  1923  by  the  U.S.G.S.  Portions  of  the  river 
in  the  upper  reaches  have  been  gauged  since  1896,  but  upstream  stations  in  this 
river  are  unreliable  indicators  of  downstream  flow  because  of  diversions  and  sub¬ 
stantial  losses  to  groundwater.  As  pointed  out  by  Taylor  (1981),  there  is 
usually  a  substantial  difference  in  the  flow  measured  at  Santa  Ana  and  the  flow 
released  from  Prado  Dam. 

Sediment  data  from  the  U.S.G.S.  are  also  available  for  the  Santa  Ana  River. 
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Periodic  measurenients  have  been  made  since  1967,  and  daily  measurements  have  been 
made  from  1967  to  1971,  1977  to  1980  and  in  1982.  Both  sediment  and  flow  data 
are  available  from  U.S.G.S.  public;ations  and  from  the  computer  data  system  in  the 
Sacramento  office  (John  Beck).  These  data  can  be  obtained  by  specifying  the 
station  and  period  of  record.  In  addition,  charts  and  digitized  tape  from 
recording  gages  as  well  as  the  original  sediment  data  are  available  from  the 
Laguna  Niguel  office  (Chris  McConaughy). 

C.2.3  Santa  Monica  Mountain  Group 

The  few  stream  gage  stations  in  this  stream  group  are  operated  by  the  Los 
Angeles  County  Department  of  Public  Works  (formerly  Flood  Control  District).  The 
most  important  streams  in  terms  of  area  are  Malibu  and  Topanga  Creeks,  which  have 
records  from  1930.  Ballona  Creek,  which  now  primarily  carries  urban  runoff,  is 
also  gauged,  but  the  Sawtelle-Westwood  Channel  must  be  combined  to  obtain  the 
flow  to  the  ocean.  Daily  flow  data  are  available  from  the  Department  of  Public 
Works  in  tabular  form.  Data  prior  to  1978  are  available  on  microfilm;  these  data 
include  charts  from  stream  gages  and  tabular  data.  Original  charts  and  digitized 
tapes  from  stream  gages  are  available  as  well.  Data  can  be  obtained  by 
specifying  the  period  of  record  and  station. 

There  have  been  no  sediment  measurements  made  on  these  streams. 

Because  of  a  legal  matter,  all  data  from  gages  between  Malibu  Creek  and 
Topanga  Canyon,  from  the  shoreline  to  the  top  of  the  watershed,  inclusive,  are 
unavailable  without  prior  permission  from  the  Los  Angeles  County  District 
Attorney  (John  Mitchell,  1985  personal  communication). 

C.2.4  Laguna  Hills  Group 


The  principal  streams  in  this  group  include  San  Diego  Creek  and  Aliso 
Creek.  San  Diego  Creek  is  gauged  by  the  U.S.G.S.  Flow  data  are  available  on 
this  creek  from  1949,  and  daily  sediment  measurements  have  been  made  since  1972. 
These  data  are  available  in  U.S.G.S.  publications,  and  from  the  computer  data 
system  at  Sacramento.  The  original  data  are  archived  at  Laguna  Niguel. 

Other  streams  in  this  region  are  gauged  by  the  Orange  County  Environmental 
Management  Agency,  and  are  listed  in  Table  3.9  and  in  Appendix  B.  Daily  flow 
data  and  original  charts  from  gages  are  available  from  this  agency.  At  the 
pres(!nt  time',  an  extensive  sediment  study  on  the  San  Diego  Creek  is  in  the 
initial  stages.  This  work  is  being  carried  out  cooperatively  with  the  U.S.G.S. 


C.2.5  n<?bris  Basin  Measurements 


Although  debris  basins  exist  in  all  four  counties  in  this  region,  only  Los 
Angeles  County  maintains  debris  basin  data  on  a  regular  basis.  A  list  of  these 
debris  basins  and  the  total  amount  of  sediment  removed,  updated  through  1984,  is 


provided  in  Appendix  B.  In  addition  to  these  data>  records  are  kept  on  each 
basin  cleanout. 

The  Los  Angeles  County  Department  of  Public  Works  also  makes  regular  surveys 
of  reservoirs  under  their  jurisdiction,  and  tabulates  capacities,  and  quantities 
of  sediment  excavated  or  sluiced.  These  data  are  also  available  in  tabular  form, 
along  with  summaries  for  each  reservoir. 

A  study  entitled  "Debris  Quality  Study"  (July,  1974)  was  conducted  by  this 
same  agency  during  which  particle  size  distributions  of  debris  in  some  thirty 
debris  basins  were  made.  These  data  are  also  available. 

Orange  County  has  only  a  few  debris  basins,  and  only  a  few  measurements  have 
been  made  on  cleanouts  at  one  basin.  These  data  are  being  submitted  under  a 
separate  cover. 


C.2.6  Forest  Fires 


Los  Angeles  County  Department  of  Public  Works,  Hydraulic  Division  maintains 
an  excellent  set  of  fire  maps,  dating  back  to  1915.  In  addition,  fire  reports 
are  kept  which  contain  details  on  the  fire  and  the  surrounding  area.  Details 
include  possible  effects  and  remedial  action  taken. 

San  Bernardino  County  Flood  Control  and  Water  Conservation  District  also 
maintains  fire  maps;  copies  are  being  provided  under  a  separate  cover. 

The  most  extensive  treatment  of  fire  history  for  this  region  was  done  by 
Wells  (1982).  Copies  of  the  fire  maps  produced  for  this  study  (Caltech  Sediment 
Management  Study)  are  being  provided  under  a  separate  cover. 


C.2.7  Frequency  Analyses 


Frequency  analysis  based  on  peak  flows  has  been  conducted  by  the  Los  Angeles 
County  Department  of  Public  Works  (Eric  Bredehorst).  These  analyses  are  at  beat 
ten  years  old,  and  are  based  on  peak  annual  flows,  not  on  volume.  The  analyses 
cover  most  streams  in  the  region,  with  the  exception  of  the  Santa  Ana  River 
basin. 

Frequency  analyses  based  on  peak  flows  and  volume  for  the  Santa  Ana  River 
were  conducted  by  the  Army  Corps  of  Engineers  (Santa  Ana  River,  Phase  1  GDM, 
1980). 


C.2.8  Other  Pertinent  Data 


Kolker  (1982)  has  studied  and  compiled  data  on  debris  basin  and  gravel 
mining  in  this  region.  Additional  data  are  available  from  the  U.S.  Bureau  of 
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Mines  Mineral  Yearbook;  other  data  are  available  from  Evans  et  al  (1977).  Plate 
3.1  shows  sand  and  gravel  mines  in  the  region. 

Estimates  of  sediment  yield  from  the  three  major  rivers  in  this  region  were 
made  by  Taylor  (1981 ).  For  the  Los  Angeles  and  San  Gabriel  Rivers,  beach  surveys 
were  his  primary  data  sources.  These  surveys  were  made  periodically  from  1937  to 
1962  and  the  data  are  available  at  the  Los  Angeles  County  Department  of  Public 
Works,  Hydraulic  Division,  in  a  series  of  reports  entitled  "San  Gabriel  River 
Volumetric  Changes  Along  Shore  Adjacent  to  Outlet,  1937-(Year)." 

Hydrographs  of  storm  events  are  available  in  a  variety  of  reports  (Waananen, 
[1969],  Wahl  et  al  [1980],  Ventura  County  [1969],  Los  Angeles  County  Flood 
Control  District  [1969,  1983],  Burke  [1938,  1952,  1956],  Laverty  [1943]). 
However,  the  earlier  hydrographa  tend  to  be  either  inflow/outflow  hydrographs  at 
dams  (in  the  case  of  Los  Angeles  Flood  Control  District  reports),  or  of  a  scale 
difficult  to  use  for  study  purposes.  Since  the  original  data  are  almost  always 
available,  these  would  be  the  data  of  preference.  The  major  rivers  have  long 
historical  records  of  discharge  near  the  coast  (pre-1930),  and  either  the  strip 
<;harts  from  the  recording  gages  or,  more  recently,  the  digitized  tapes  from 
recording  gages  are  archived  (at  the  Los  Angeles  County  Department  of  Public 
Works,  the  U.S.  Geological  Survey  or  Orange  Country  Environmental  Management 
Agency.)  An  example  of  a  atrip  chart  is  shown  in  Appendix  B.  (Note  the  pen 
reversal  at  the  flood  peak  in  this  case.)  In  general,  these  data  must  be  reduced 
(using  calibration  curves,  also  available  from  the  agencies)  to  produce  stage  or 
discharge  hydrographa.  Unless  the  recorder  was  damaged  (or  in  some  cases 
destroyed)  during  a  flood,  these  data  can  be  obtained  by  specifying  the  dates  and 
gages  desired. 


D.  Data  Gaps  and  Limitations 


The  area  with  the  most  serious  data  problems  is  that  of  sediment 
measurements.  Except  for  the  Santa  Ana  River,  and  San  Die^o  Creek,  there  are  few 
measurements  in  this  region.  Data  are  needed  in  the  major  streams  draining  the 
Santa  Monica  Mountains,  and  in  the  Los  Angeljs  and  San  Gabriel  Rivers.  There  are 
insufficient  data  in  these  important  streams  to  assess  accurately  sediment 
delivery  to  the  coast. 

Although  there  are  peak  flow-frequency  studies  available,  there  have  been 
few  volume-frequency  studies.  The  data  with  which  these  studies  could  be  made 
(including  annual  volume,  monthly  average  flow  and  annual  peak  flow)  are  readily 
available,  both  from  the  U.S.G.S.  (Sacramento  office)  and  from  the  local 
agencies. 

The  major  rivers  and  most  major  streams  have  been  gauged  for  more  than  50 
years  at  or  near  the  ocean  outlets,  so  the  historic  record  is  good.  The  records 
can  be  extended  in  some  cases,  using  rainfall  data  and  runoff  models,  which  could 
yield  flow  estimates  dating  back  to  the  turn  of  the  century.  Where  data  gaps 
occur  in  recent  records  (usually  during  very  high  flows)  estimates  have  usually 
been  made  by  the  agencies  collecting  the  data. 

A  fire  frequency  analysis  needs  to  be  carried  out  for  the  San  Gabriel,  San 
Bernardino  and  Santa  Ana  Mountains.  A  study  of  this  sort  could  probably  be 
carried  out  in  conjunction  with  the  U.S.  Forest  Service, 

While  there  are  a  number  of  studies  on  debris  basins  (Rowe  et  al.,  1954; 
Ruby,  1973;  Sinclair  and  Hamilton,  1954),  and  sediment  accumulations  in  debris 
basins  and  reservoirs  are  well  documented,  the  lack  of  data  on  coastal  sediment 
delivery  makes  the  relative  effects  of  control  structures  difficult  to  assess. 
This  points  out  again  the  need  for  additional  sediment  measurements. 


Figure  3.1  South  Coast  Region 
Calif.  DNOD  Atlas  of  Shoreline  Erosion 
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Figure  3.2  South  Coast  Region 
Source:  Calif.  DtXS  Atlas  of  Shoreline  Erosion 


Precipitation  at  Selected  Stationsi  South  Coast  Region 


TABLB  3.8 


Major  Forest  Fires,  South  Coast  Region  1910-1975 


Year 

M/Day 

Location 

Watershed 

Area  Burned 
(acres) 

19117-1916 

N.  A. 

Heat  Fork,  San 
Gabriel  River 

San  Gabriel  R 

19000 

1914 

N.  A. 

Santiago  Res 

Santa  Ana  R 

14300 

1919 

9/ 

Little  Dalton  Cyn, 
San  Gabriel  Mtns 

San  Gabriel  R 

54600 

1919 

10/ 

Pacoiaa  Cyn 

Los  Angeles, 

72500** 

1922 

N,  A. 

Arrowhead  Lake 

Santa  Ana  R 

21000 

1924 

8/ 

N.  of  Glendora 

West  Fork,  San 
Gabriel  R 

San  Gabriel  R 

41390 

1928 

N.  A. 

Red  Mtn . , 

Wilson  Cr 

Rlsinore  Lake 

Santa  Margarita  R 

57700* 

1935 

10/ 

Santa  Monica  Mtns 

Santa  Monica  Mtns 

31400 

1938 

11/ 

Santa  Monica  Mtns 

Topanga  Cyn 
Mandeville  Cyn 

15000 

1939 

N.A. 

Arrowhead  Pk 

Santa  Ana  R 

13900 

1943 

11/ 

Santa  Monica  Mtns 

Santa  Monica  Mtns 

13000 

1953 

N.A. 

N.  of  Sierra  Madre 

San  Gabriel  V 

13300 

1953 

N.A. 

Fish  Fork 

San  Gabriel  R 

22300 

1956 

11/19 

8.  of  Arrowhead 

Santa  Ana  R 

14500 

1957 

N.A. 

West  Fork 

San  Gabriel  R 

26400 

1959 

N.A. 

Big  Tujunga 

Los  Angeles  R 

13100 

1960 

N.A. 

San  Gabriel  Res 

San  Gabriel  R 

13600 

1960 

N.A. 

San  Dinas  Forest 

San  Gabriel 

22100 

1967 

10/29 

Santiago  Res 

Santa  Ana  R 

45200* 

(Continued  on  Next  Page) 


TABLB  3.8 


Major  Foreat  Firaa.  South  Coaat  Radon  1910-1975 

(Continuad) 


Year 

M/Day 

_ _ 

Location 

Watershed 

Area  Burned 
(acres) 

1967 

10/15 

Thousand  Oaks 

Santa  Monica  Mtns 
Calleguas  Cr 

26900** 

1968 

Above  Olandora 

San  Qabriel  R 

18700 

1970 

Malibu  Cyn 

Malibu  Cr, 

Santa  Monica  Mtns 

115500** 

1970 

9/25 

Santa  Monica  Mtns 
Santa  Susana  Mtns 

Santa  Monica  Mtns, 
Los  Angeles  R, 

Santa  Clara  R, 
Calleyuas  Cr 

38400 

1970 

9/28 

Cucanonga  Pk 

Santa  Ana  R 

38400 

1970 

11/13 

Constance  Pk 

Harrison  Mtns 

Santa  Ana  R 

55200 

1973 

9/26 

Sycaaora  Cyn 

Santa  Monica  Mtns 

11500 

1975 

N.A. 

Sunset  Peak 

San  Cabrlel  R 

21500 

1975 

Tujunga  Cyn 

Los  Angeles  R 

53600 

Source:  Caltech  EQL  Fire  Maps, 

Wells  (1982) 


^Includes  area  burned  in  San  Diefo  Region. 
•Alncludes  area  burned  in  South  Central  Region 


MINOR  STREAMS.  SOUTH  COAST  REGION 
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4.0  SOUTH  CENTRAL  REGION 


The  South  Central  Region  includes  portions  of  San  Luis  Obispoi  Santa 
Barbara,  Ventura  and  Los  Angeles  Counties.  The  extent  of  the  South  Central 
Region  is  defined  by  watersheds  draining  to  the  Morro  Bay  Cell,  which  extends 
from  ragged  Point  to  Point  Buchon,  the  South  Morro  Bay  Reach,  which  extends  from 
Point  Buchon  to  Point  San  Luis,  the  Santa  Maria  River  Cell,  which  extends  from 
Point  San  Luis  to  Point  Sal,  the  South  Santa  Maria  Reach,  the  Santa  Ynez  River 
Cell,  which  extends  form  about  four  miles  south  of  Point  Sal  to  Point  Arguello, 
the  Santa  Barbara  Cell,  which  extends  from  Point  Arguello  to  the  Mugu  Submarine 
Canyon  off  of  Calleguas  Creek,  and  the  South  Santa  Barbara  Reach,  which  extends 
from  the  Mugu  Canyon  to  Solromar.  The  littoral  cells  correspond  to  those  defined 
in  the  Assessment  and  Atlas  of  Shoreline  Erosion  Along  the  California  Coast  (July 
1977)  and  are  shown  in  Figures  4.1,  4.2  and  4.3,  taken  from  this  document.  The 
following  sections  give  general  hydrologic  information  regarding  the  watersheds 
draining  into  these  regions. 
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A.  Drainage  Areas 


A.l  Drainage  Areas  and  Sub-Areas 


The  South  Central  Region  has  four  major  river  basins,  three  creek  basins  and 
two  drainage  groups.  The  river  basins  are  those  of  the  Santa  Clara,  Ventura, 
Santa  Ynez  and  Santa  Maria  Rivers;  and  the  creek  basins  are  those  of  the 
Calleguas,  San  Antonio  (Santa  Barbara  County)  and  Arroyo  Grande  Creeks.  In 
addition,  there  are  the  Santa  Ynez  Mountains  and  the  Morro  Bay  stream  groups. 
These  regions  are  shown  on  Plate  4.1  and  pertinent  features  are  shown  in  Table 
4.1. 


The  Morro  Bay  Group  drains  to  the  coast  largely  from  the  Santa  Lucia 
Mountains,  which  parallel  the  coast.  Important  sub-areas  include  the  Arroyo  de 
la  Cruz  basin  in  the  north,  the  San  Luis  Obispo  Creek  basin  in  the  south,  and  the 
Chorro  Creek  and  Los  Osos  Creek  basins,  which  drain  to  Morro  Bay. 

The  Arroyo  Grande  Creek  basin  is  in  large  part  controlled  by  Lopez  Dam. 
This  basin  has  large  mud  flats  along  the  coast. 

The  Santa  Maria  River  basin  has  two  major  sub-basins.  The  Cuyama  River 
sub-basin,  which  includes  sixty  percent  of  the  Santa  Maria  River  basin,  is 
controlled  by  Twitchell  Dam.  The  other  major  sub-area  drains  to  the  Sisquoc 
River. 

The  Santa  Ynez  River  Basin  is  controlled  by  Cachuma  Lake  and  upstream  by 
Gibraltar  and  Juncal  dams.  The  basin  can  be  divided  into  two  sub-basins,  one 
upstream  of  Cachuma  I-ake,  the  other  downstream. 

The  Santa  Ynez  Mountains  Group  drains  largely  from  the  Santa  Ynez  Mountains 
to  the  southern  facing  coast.  The  western  half  of  the  group  is  composed  of 
numerous  creeks  draining  from  small  canyons.  In  the  Santa  Barbara  -  Goleta  area, 
important  sub-areas  include  the  basins  draining  to  the  Goleta  Slough  (Atascadero, 
San  Jose,  Los  Carneros  Creeks),  and  the  Arroyo  Burro  and  Mission  creeks.  In  the 
eastern  portion  of  the  group,  important  drainage  areas  include  Franklin  and 
Carpenteria  Creeks. 


The  Ventura  River  basin  is  a  relatively  small  drainage  basin,  and  is  partly 
controlled  by  Lake  Casitaa  and  Matilija  Reservoir.  Major  sub-areas  include  the 
San  Antonio  Creek  (Ventura  C(»unty)  basin  and  the  Matilija-Coyote  Creek  basin. 


The  Santa  Clara  River  basin  is  a  large  basin  draining  the  Transverse  Ranges 
in  the  northern  portions  of  Ventura  and  Los  Angeles  Counties.  The  major 
sub-areas  include  the  four  basins  of  the  Castaic,  Piru,  Sespe  and  Santa  Paula 
Creeks.  Of  these,  Castaic  Creek  and  Pir\i  Creek  are  controlled  by  Castaic 
Reservoir  and  Lake  Piru.  In  addition,  a  small  portion  of  the  basin  is  controlled 
by  Bouquet  Reservoir. 


S(}uth  of  the  Santa  Clara  River  basin  lies  the  Calleguas  Creek  basin, 
major  sub-area  of  this  basin  is  the  Conejo  Creek  sub-basin. 
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A.2  Physiography  and  Topography 


The  watersheds  draining  to  the  South  Central  Coast  Region  are  separated  into 
two  distinct  regions.  In  the  north,  the  coast  runs  northwest,  and  the  drainage 
area  is  bounded  by  the  Santa  Lucia  Mountains  and  the  Caliente  Range.  South  of 
Point  Conception,  the  coast  runs  generally  east-west  and  the  watersheds  are 
bounded  on  the  north  by  the  San  Andreas  Rift  2!one,  and  on  the  east  by  the  San 
Gabriel  and  Santa  Susana  Mountains.  Other  important  ranges  in  the  region  include 
the  Santa  Ynez  Mountains,  the  San  Rafael  Mountains  and  the  Sierra  Madre 
Mountains.  Table  4.2  presents  some  of  the  main  characteristics  of  the  major 
basins  in  the  region.  The  following  discussion  gives  some  particular  features. 

The  Morro  Bay  Group  is  composed  of  a  series  of  small  streams  rising  from  the 
coast  to  the  Santa  Lucia  Coastal  Range.  The  streams  are  typically  short  and 
steep.  Typical  lengths  are  on  the  order  of  25  miles,  and  average  slopes  range 
form  0.02  on  the  Arroyo  de  la  Cruz  to  as  high  as  0.08. 

The  Arroyo  Grande  Creek  rises  slowly  from  the  ocean  to  Lake  Lopez.  Above 
the  lake,  the  tributaries  rise  steeply  into  the  surrounding  mountainous  area, 
with  elevations  as  high  as  3100  feet.  The  southern  portion  of  the  basin  is  flat 
with  extensive  sand  dunes  and  mud  flats  on  the  coast. 

The  San  Antonio  Creek  Group  is  a  small,  moderately  sloped  basin  with 
terraces  along  the  valley.  Sand  dunes  are  the  most  conspicuous  feature  of  the 
coastal  terraces,  and  extend  as  far  as  four  miles  inland.  Dune  movement  is 
generally  inland,  due  to  the  prevailing  winds. 

The  Santa  Maria  River  basin  drains  the  Caliente,  Sierra  Madre  and  San  Rafael 
Mountains.  The  two  main  tributaries  are  the  108  mile  long  Cuyama  River  and  the 
50  mile  Sisquoc  River.  The  Cuyama  River  is  somewhat  unique  for  this  region  as 
the  terrain  is  markedly  different  from  other  watersheds.  The  northern  portion  is 
known  as  the  "Cuyama  Badlands"  and  is  semi-barren,  rugged  terrain,  in  contrast  to 
the  chaparral  covered  mountains  which  typify  the  rest  of  the  region. 

The  Santa  Ynez  River  drains  the  Santa  Ynez  and  San  Rafael  Mountains.  Like 
the  Santa  Maria  River  system,  the  Santa  Ynez  River  is  a  long,  moderately  sloped 
river  running  through  rugged  terrain.  The  Santa  Ynez  River  is  characterized  by 
numerous  tributaries  of  10  to  20  miles  in  length  along  its  relatively  straight 
path  between  the  Santa  Ynez  and  San  Rafael  Mountains.  Gradients  of  the 
tributaries  reach  50%  in  some  places.  Elevations  in  the  basin  reach  6500  feet  in 
the  rugged  San  Rafael  Mountains. 

The  Santa  Ynez  Mountains  Group  drains  the  southern  face  of  the  Santa  Ynez 
Mountains.  The  mountains  run  east-west  along  the  coast,  and  are  extremely  steep 
in  places,  with  slopes  in  some  canyons  near  vertical.  The  highest  elevations  in 
the  mountains  are  on  the  order  of  4000  feet,  and  most  streams  are  short  and  run 
directly  down  canyons  to  the  ocean. 

Two  important  saltmarshes  exist  in  the  area:  El  Estero,  in  Carpenteria, 
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and  the  Goleta  Slough,  which  was  a  small  harbor  until  it  silted  up  during  the 
1862  flood  (Kuhn  1985  personal  communication). 


The  Ventura  River  is  a  relatively  short,  steep  river  covering  a  small  area 
on  the  west  ends  of  the  Santa  Ynez  and  San  Rafael  Mountain  Ranges.  The  slope  of 
the  river  varies  from  0.01  to  over  0.05  in  the  upper  reaches. 

The  Santa  Clara  River  basin  drains  the  Transverse  Ranges  and  has  its  source 
in  Soledad  Canyon,  Los  Angeles  County.  The  river  has  four  large  tributaries: 
Castaic,  Piru,  Sespe  and  Santa  Paula  Creeks.  The  lower  half  of  the  river  flows 
over  a  broad  alluvial  plain,  while  the  headlands  are  in  steep,  rugged  territory. 
The  maximum  elevation  is  found  at  Mount  Pihos,  8831  feet,  in  the  Piru  Creek 
watershed. 


A. 3  Climate 


While  the  South  Central  Region  is  generally  classified  as  having  a 
Mediterranean  Dry-Summer  Subtropical  climate,  the  climate  in  fact  varies 
considerably  due  to  topographic  effects.  North  of  Point  Conception,  the  coast 
and  coastal  mountain  ranges  run  in  a  northwesterly  direction;  south  of  Point 
Conception,  they  run  in  an  east-west  direction.  Because  of  the  typical  storm 
approach  and  the  typical  northwest  wind  pattern,  the  two  regions  exhibit  somewhat 
different  climatic  features. 

Along  the  coast,  the  temperatures  are  controlled  by  the  cool  ocean 
temperatures,  and  the  temperature  range  is  small.  Average  winter  temperatures 
are  52®F  all  along  the  coast,  and  average  summer  temperatures  run  form  69®F  in 
the  south  to  65®F  in  the  north.  Inland,  however,  there  are  greater  variations. 
In  the  Santa  Maria  River  watershed,  it  is  usually  hot  and  dry  inland  in  the 
summer,  and  much  colder  temperatures  are  found  in  winter.  As  much  as  ten  feet  of 
snow  falls  at  higher  elevations.  Hot,  dry  summers  are  typical  in  all  the  inland 
valley  areas.  Table  4.3  shows  average  precipitation  patterns  in  this  region. 

In  general,  strong  orographic  effects  are  evident  with  annual  precipitation 
of  30  to  40  inches  in  the  higher  elevations.  However,  in  the  Cuyama  River 
watershed,  one  finds  reduced  rainfall  even  at  high  elevations  (Ozena,  Table 
4.3).  This  area  lies  behind  the  barrier  of  the  Sierra  Madre  Range  ("behind"  in 
that  it  is  in  the  lee,  with  respect  to  prevailing  winds  and  typical  storm 
tracks),  and  as  a  result  the  region  has  a  low  annual  precipitation  average.  The 
semi-barren  land  in  this  area  is  referred  to  as  the  "Cuyama  Badlands". 

Seasonal  variations  are  shown  in  Table  4.4,  where  it  is  seen  that  most 
pr(!cipitation  occurs  in  the  winter  months,  with  summers  generally  very  dry. 
Although  there  is  occasional  thunderstorm  activity  in  the  mountain  areas  in 
sunim(;r,  it  is  generally  much  less  intense  and  of  shorter  duration  than  in  the 
South  Coast  and  San  Diego  mountain  areas. 

An  important  climatic  feature  of  the  region  is  the  foehn,  or  Santa  Ana, 
winds  which  can  occur  at  any  time  of  the  year.  These  warm,  dry  winds  originate 
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from  a  high-pressure  center  over  the  Great  Basin,  often  a  day  or  so  after  the 
passage  of  a  cold  front,  and  can  produce  conditions  which  result  in  extreme  fire 
danger. 


A.4  Soils  and  Vegetation  in  the  South  Central  Region 


Seventy  percent  of  the  South  Central  Region  lies  within  the  watersheds  of 
the  Santa  Clara,  Santa  Maria  and  Santa  Ynez  Rivers.  A  large  fraction  of  these 
watersheds  (39%  of  the  Santa  Ynez  watershed,  49%  of  the  Santa  Maria  watershed) 
belongs  to  the  National  Forests,  and  are  thus  highly  undeveloped.  The 
vegetation  in  these  regions  is  largely  natural. 

The  most  important  vegetation  type  in  this  region  is  chaparral.  It  is  both 
an  efficient  watershed  protector  and  slope  stabilizer,  and  is  extremely 
susceptible  to  fire.  Chaparral  plants  are  evergreen,  sclerophyll  shrubs  with 
extremely  strong  root  systems.  The  plants  are  well  adapted  to  steep,  rugged 
terrain,  as  they  form  deep,  extensive  root  systems.  This  strong  root  systems 
makes  them  a  valued  watershed  protector. 

However,  chaparral  plants  are  among  the  most  flammable  plants  known  (Wells 
1982),  and  have  the  characteristic  that  as  much  as  50  percent  of  their  biomass 
may  be  dead  after  30  years.  This  makes  chaparral  areas,  particularly  older 
areas,  susceptible  to  fire,  which  denudes  the  steep  mountain  sides  of  their 
protection  from  erosion. 

Chaparral  covers  over  70%  the  upland  Santa  Ynez  watershed  and  32%  of  the 
Santa  Maria  watershed.  In  addition,  chaparral  is  predominant  along  the  Santa 
Ynez  Mountains  and  in  the  uplands  portion  of  the  Santa  Clara  River  watershed, 
except  at  the  highest  elevations,  where  coniferous  forests  exist. 

West  of  Santa  Barbara,  the  coastal  areas  are  predominantly  grass  lands  and 
shrubs,  with  coastal  sage  and  chaparral  in  the  higher  elevations.  Large  areas  of 
what  were  once  coastal  grasslands  are  now  agriculturally  developed,  especially  in 
the  Santa  Maria  and  San  Luis  Obispo  areas.  One  region  which  deviates  from  the 
"coastal  grasslands,  upland  chaparral"  character  which  typifies  most  of  the 
region  is  the  semi-barren  region  of  the  Cuyama  Badlands. 

The  soils  vary  in  this  region  as  well.  In  the  Cuyama  Badlands  area  there 
are  residual  soils  on  poorly  consolidated  sediments.  Chaparral  areas  generally 
have  light  to  medium  soils  of  moderate  thickness,  except  in  very  steep  areas 
which  have  shallow  to  no  soil  with  rock  outcrops.  Valleys  tend  to  have  coarse 
alluvium.  The  Santa  Clara  River  has  very  coarse  debris  in  the  headlands,  a 
result  of  the  fracturing  caused  by  the  San  Andreas  fault  zone.  Downstream,  the 
river  passes  over  much  finer,  non-marine  sediments,  before  arriving  on  an 
alluviated  lowland. 

Of  considerable  importance  are  the  coastal  sand  dunes  in  the  northern 
coastal  areas.  These  dunes  are  found  at  the  coastal  end  of  the  San  Antonio  Creek 
Group  and  the  Santa  Maria  River  watershed.  The  dunes  extend  as  much  as  5  miles 


inland  and  are  eonipoaed  of  fine  to  coarse  quartz  sand.  Mature  and  old  dunes  are 
anchored  by  vegetation,  whereas  younger  dunes  migrate  and  support  little 
vegetation. 

There  are  several  lagoons  and  coastal  marshes  of  importance  in  the  area. 
These  include  the  Mugu  Lagoon,  at  the  terminus  of  Calleguas  Creek,  and  the  Goleta 
Slough,  once  a  small  harbor,  but  silted  in  by  the  flood  of  1862.  In  the  northern 
part  of  the  region,  there  are  the  Oso  Flaco  mud  flats,  where  the  Santa  Maria 
River  terminated  until  the  flood  of  1825.  These  mud  flats  presently  have  little 
effect  on  sediment  delivery  to  the  coast,  whereas  the  Goleta  Slough  effectively 
cuts  off  sediment  from  th«;  San  Jose,  Atascadero  and  Los  Carneros  Creeks  in  Santa 
Barbara.  Likewise,  the  Calleguas  Creek  is  probably  not  an  important  source  of 
beach  sand,  since  much  of  the  sediment  that  is  able  to  pass  through  Mugu  Lagoon 
probably  ends  up  in  the  Hueneme  Submarine  Canyon  just  offshore  (Brownlie,  1981). 

A. 5  Development  and  Structures  Affecting  Runoff 

The  South  Central  Region  is  largely  rural  with  a  few  urban  concentrations 
near  Ventura,  Santa  Barbara,  Lompoc,  Santa  Maria  and  San  Luis  Obispo.  Much  of 
the  region  remains  part  of  the  Los  Padres  and  Angeles  National  Forests,  and  has 
remained  undeveloped.  Agriculture  covers  a  significant  portion  of  the  region, 
especially  in  the  lowland  areas  of  the  Santa  Clara  River  Valley  and  the  Santa 
Ynez  and  Santa  Maria  Rivers. 

One  result  of  the  moderate  development  in  the  region  is  the  system  of 
control  structures  on  the  watersheds.  Largely  provided  for  water-supply  (in 
contrast  to  the  South  Coast  Region  where  flood  control  is  a  major  consideration) 
dams  control  over  35%  of  the  watersheds  in  the  region.  The  major  control 
str\ictures  as  well  as  mines  in  the  region  are  shown  on  Plate  4.1  and  their 
relationship  to  the  watercourses  are  shown  schematically  on  Plate  4.2.  Table  4.5 
lists  these  controls,  and  presents  some  of  their  more  important  features. 

Compared  to  the  South  Coast  Region,  there  are  relatively  few  debris  basins 
in  the  South  Central  Region,  and  most  are  confined  to  the  steep  canyons  draining 
to  the  Calleguas  Creek  and  Santa  Clara  River.  In  addition,  there  are  a  number  of 
check  dams  in  the  steep  canyons  of  the  Santa  Ynez  Mountains  above  Santa  Barbara. 
In  the  northern  part  of  the  region,  debris  basins  have  been  rarely  built,  a 
result  of  th(;  fact  that  the  highly  erodible  areas  are  found  mostly  in  the 
National  Forests  away  frcjin  urban  areas.  Three  presently  full  debris  basins  do 
exist  in  the  Los  Padres  National  Forest:  these  were  constructed  after  the  1964 
Coyote  Fire. 

The  effect  of  the  controls  on  sediment  delivery  is  varied,  but  in  general 
the  reservoirs  act  as  sediment  traps.  Erosional  rates  are  high  in  some  areas, 
and  reservoirs  are  rapidly  filling  with  sediment,  as  is  the  case  with  Gibraltar 
Reservoir,  the  capacity  of  which  was  over  50%  sediment  by  1969  (Dalen  et  al. 
1973).  The  large  reservoirs  ir»  the  region  are  designed  for  water-supply  and 
therefore  pass  little  of  the  sediment  which  enters.  The  effects  may  vary, 
however.  Most  of  the  Cuyamu  River  Basins  drains  to  Twitchell  Reservoir,  but  due 
to  the  lf)w  rainfall  in  the  Cuyama  Badlands  and  the  lower  erodibility  of  this 


areat  the  effect  is  not  as  tfreat  as  would  be  found  for  a  control  structure 
downstream  of  a  much  smalleri  but  more  erodible  area  such  as  the  San  Ynez  River 
basin. 


A.6  Runoff  and  Sediment  Delivery  Characteristics 


As  would  be  expected  from  an  examination  of  rainfall  data  (Tables  4.3  and 
4.4),  flow  in  the  streams  of  the  South  Centra)  region  is  highly  variable  and 
intermittent.  Table  4.6  shows  some  characteristic  data  for  the  major  streams  of 
this  region,  and  it  can  be  easily  seen  that  there  is  a  wide  range  of  flow. 
Typically,  peak  flows  are  1000  or  more  times  the  annual  average,  and  minimum 
flows  are  zero.  The  year-to-year  variability  is  also  large,  and  the  annual 
average  is  greatly  influenced  by  a  few  years  of  very  high  flow.  For  example,  the 
mean  annual  flow  at  the  terminus  of  the  Santa  Ynez  River  is  about  50  cfs,  but  the 
median  is  about  2.4  cfs.  Some  years,  there  is  little  or  no  flow,  while  other 
years  the  annual  flow  is  ten  times  the  average.  Typical  hydrographs  for  major 
streams  are  presented  in  Appendix  C. 

Sediment  data  are  very  sparse  in  this  region,  as  most  measurements  have  been 
made  on  the  Ventura  and  Santa  Clara  Rivers.  Some  characteristics  of  the  data 
that  are  available  are  summarized  in  Table  4.6.  As  is  true  for  the  discharge 
data,  the  peak  one-day  discharges  are  often  many  times  average  annual  yield. 
Williams  (1979)  found  that  55%  of  all  sediment  transported  to  the  coast  from  1968 
to  1975  in  the  Santa  Clara  river  was  transported  in  two  days,  and  that  over  90 
percent  was  in  53  days. 

Williams  (1979)  also  reports  size  distribution  data  for  the  Santa  Clara 
River.  Most  suspended  load  is  clay  and  silt,  although  during  high  flood  flows 
there  is  a  significant  fraction  of  sand  (as  much  as  25%).  Published  data  on  the 
other  basins  is  sparse,  and  may  not  be  representative.  Typical  size  distribution 
are  presented  in  Appendix  C. 

A.7  Forest  Fires  in  the  South  Central  Region 


Forest  fires  are  of  extreme  importance  to  erosional  and  sedimentation 
processes  in  the  South  Central  Region.  As  »  as  mentioned  in  Section  A.4,  a  large 
fraction  of  the  watersheds  are  covered  witn  chaparral,  which  is  among  the  most 
flammable  vegetation  types  known.  The  fact  that  chaparral  is  well  adapted  to 
steep,  rugged,  highly  erodible  terrain  makes  "fire-flood"  sequences  with 
accompanying  debris  a  regular  occurrence. 

Dalen  et  al.  (1973)  have  found  that  erosion  in  the  Gibraltar  watershed  of 
the  Santa  Ynez  River  has  almost  doubled  as  a  result  of  wildfires.  Their  study 
includes  both  a  fire  frequency  calculation  and  erosion  estimates.  As  part  of 
their  study,  they  report  that  3%  of  the  fires  burn  1000  acres  or  more,  and  that 
98%  of  all  acreage  was  burned  by  a  few  major  fires.  Results  of  their  studies  in 
tabular  form  are  presented  in  Appendix  C. 


Blecker  (1985,  personal  communication)  reports  that  there  have  recently  been 
fewer  large  fires  as  a  result  of  prescribed  burns.  Because  of  the  nature  of 
chaparral,  old  stands  of  chaparral  become  increasingly  susceptible  to  fire.  In 
order  to  reduce  the  occurrence  of  wildfires  old  stands  of  chaparral  are  burned  on 
a  regular  basis  in  late  winter  and  spring.  Since  the  start  of  the  program,  (the 
early  1970’s),  there  have  been  no  fires  in  the  South  Central  Region  of  the  Los 
Padres  National  Forest  larger  than  12000  acres  (F.  Cahill,  1985  personal 
communication ) . 

According  to  Cahill’s  records,  lightning  is  a  factor  in  starting  fires, 
particularly  in  the  Mount  Pihos  area  at  high  elevation,  but  the  fires  are  almost 
always  under  2  or  3  acres.  Most  large  fires  are  started  accidentally  or 
deliberately. 
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B.  Historical  Perspective 


B.l  Historical  Outline  of  Major  Floods  and  Erosional  Events 


There  are  no  historical  data  on  floods  in  the  South  Central  Region  prior  to 
1825,  and  prior  to  1900,  there  are  very  limited  data.  The  years  1825,  1862  and 
1884  were  flood  years  throughout  Southern  California.  In  1825,  the  Santa  Maria 
River  changed  course,  moving  the  terminus  from  Oso  Flaco  to  its  present 
location.  The  year  1862  produced  disastrous  flooding  throughout  California;  the 
present  location  of  Santa  Maria  became  a  deep  lake  (Forest  Service  Report,  1944) 
and  much  of  the  city  of  Ventura  was  flooded.  Severe  floods  also  occurred  in 
1884. 

One  remarkable  feature  of  the  floods  is  that  they  are  often  quite  local. 
Table  4.7  presents  some  data  on  flood  years  that  were  more  or  less  general  and 
covered  several  watersheds;  also  noted  in  Table  4.7  are  some  local  flood  years. 
Among  these  are  the  years  1907,  1909  and  1967,  in  which  there  were  severe 
floods.  In  1907,  a  record  flow  occurred  in  the  Santa  Ynez  River,  and  in  1909  a 
flow  estimated  to  be  much  higher  then  any  recorded  since  occurred  in  the  Santa 
Maria  River.  The  adjacent  Santa  Ynez  River  had  an  estimated  peak  flow  of  23000 
cfs  during  the  same  period,  a  high,  but  not  extreme  value.  The  1967  rainstorm 
was  quite  local  and  caused  severe  flooding  in  Calleguas  Creek  and  in  Santa 
Barbara,  but  flows  were  not  unusually  high  elsewhere. 

Most  early  records  of  erosion  refer  to  the  area  of  agriculture  land  lost  to 
a  flood.  Thus,  one  finds  that  1000  acres  of  farming  land  was  carried  away  by  the 
1909  flood  on  the  Santa  Maria  River.  The  1907  flood  on  the  Santa  Ynez  River 
produced  a  400  yard  wide  sand  bar  on  the  coast. 

The  first  attempt  at  quantifying  sediment  transport  in  the  region  was 
probably  made  in  the  US  Forest  Service  survey  of  the  Santa  Maria  and  Santa  Ynez 
Rivers  (samples  were  taken  in  1941,  using  "Coca-Cola  bottles").  Some  early  data 
on  reservoir  siltation  at  Gibraltar  Dam  was  used  by  Dalen  et  al.  (1973)  who  used 
a  double-mass  balance  to  show  fire  effects  on  erosion  from  1922  to  1969.  This 
study,  while  showing  the  effects  of  dams,  provides  little  help  with  the  present 
coastal  sediment  delivery  problem. 

Since  1966,  sediment  measurements  have  been  made  on  selected  streams  in  this 
region,  but  most  were  discontinued  in  1978.  One  of  the  most  comprehensive 
studies  has  been  on  the  Santa  Clara  River,  (Williams  1979)  and  sampling  is 
continuing  on  this  river.  Kroll  (1975)  has  reported  measurements  made  on  the 
Santa  Maria  River. 


B.2  Fire  History  of  the  South  Central  Region 


The  history  of  fires  in  the  South  Central  Region  goes  back  to  1910,  although 
a  study  by  Byrne  (1979)  provides  fire  statistics  from  735  to  1520.  Using 
measured  charcoal  concentrations  in  the  sediments  of  deep  submarine  canyons  of 


the  Santa  Barbara  Channel,  Byrne  found  that  a  major  fire  occurred  every  65  years 
on  the  average,  and  that  inland  fires  occurred  every  30  to  35  years.  The  study 
indicated  that  the  fires  were  of  a  conflagration  type,  and  Byrne  hypothesized 
that  the  30  year  cycle  was  related  to  the  30  year  drought  cycle  found  in 
tree-ring  data.  However,  it  may  be  related  to  the  life  pattern  of  chaparral, 
which  becomes  extremely  susceptible  to  fire  after  30  years. 

The  most  extensive  fire  history  in  the  region  is  kept  at  the  Los  Padres 
National  Forest,  and  fire  maps  from  this  agency  are  being  provided  under  a 
separate  cover.  Table  4.8  lists  the  major  fires  since  1910  in  this  region.  Note 
that  there  have  been  no  major  fires  within  the  portion  of  the  Los  Padres  National 
Forest  included  in  the  South  Central  Region  since  1972. 

It  should  be  noted  that  there  were  a  large  number  of  major  fires  between 
1917  and  1932,  including  the  Matilija  Fire,  which  is  the  largest  recorded  in 
California.  There  were  relatively  few  between  1935  and  1953,  but  the  frequency 
seems  to  increase  again  between  1955  and  1967,  consistent  with  a  30  to  35  year 
cycle.  One  would  expect  fewer  major  fires  in  more  recent  years  as  fire 
suppression  techniques  have  become  more  sophisticated. 

One  should  also  note  the  number  of  fires  occurring  on  or  about  the  same 
date,  which  usually  indicates  Santa  Ana  wind  conditions.  It  is  obvious  that 
weather  is  a  major  factor  in  producing  large  fires,  despite  the  high  frequency  of 
fires  deliberately  set. 


C.  Data  Search  and  Retrieval  Efforts 


C.l  Technical  Approach 


Data  were  collected  from  a  number  of  governmental  and  public  organizations. 
Previous  reports  and  documents  on  similar  topics  were  located  and  examined  as 
part  of  the  literature  search.  These  documents  often  contained  or  referred  to 
data,  whose  original  sources  were  noted.  An  important  source  during  the  initial 
stages  were  the  notes  and  documents  collected  by  Brent  Taylor  during  the  Sediment 
Management  project  at  the  Environmental  Quality  Laboratory  (EQL),  Caltech. 
Government  and  public  agencies  were  then  contacted,  and  in  many  cases  visited. 
The  following  is  a  general  description  of  data  sources  relevant  to  the  South 
Coast  Region. 

San  Luis  Obispo  County  Flood  Control  and  Water  Conservation  District 
Relevant  data  include; 

Precipitation  data,  with  hourly  (hard  copy)  and  summaries  (daily, 
intensities)  etc.  on  hard  copy  and  computer.  Charts  of  recording  gages  also 
maintiuned. 

Streamflow:  daily  averages  on  hardcopy  and  computer  (recent  only). 
Hydrographs  at  selected  stations  maintained. 

No  debris,  sediment  or  fire  records  are  maintained. 

People  contacted  include: 

Ann  Hall  (precipitation,  streamflow) 

(805)  549-5273 

Glenn  Britten  (precipitation,  streamflow) 

(805)  549-5268 

Santa  Barbara  County  Flood  Control  and  Water  Conservation  District 

Relevant  data  include; 

Precipitation  data,  in  hard  copy  form;  charts  available  from  recording 
gages. 

Limited  data  on  debris  basin  cleanouts,  sedimentation  in  the  Goleta  Slough. 
Streamflow  data  are  limited;  U.S.G.S.  now  maintains  all  stations  in  the 
County. 

People  contacted  include; 

John  Fertig  (debris,  sedimentation)  (805)  963-7125 
Wayne  Smith  (precipitation) 

Phil  Holland  (precipitation) 

James  Stubchaer  (manager) 


Ventura  County  Flood  Control  and  Water  Resources  Department 


Data  include: 


Precipitation — hard  copy  and  on  computer  data  base. 

Streamf  low — hydrographa  and  daily  measurements,  hard  copy  and  on  computer 
data  base. 

Debris  basin  cleanout  data. 

Beach  profiles  made  monthly. 

People  contacted  include: 

Dolores  Taylor  (streamflow,  precipitation) 

(805)  654-2014 

Fran  Solis  (beach  profiles)  (805)  654-2906 
Bill  Dorfe  (computer  data)  (805)  654-2908 


Los  Angeles  County  Flood  Control  Agency. 


The  data  available  at  this  agency  include: 

Precipitation  data,  with  both  hourly  and  the  original  charts  or  punch  tape 
from  recording  gages; 

Streamflow  data,  with  both  daily  arid  charts  or  punch  tape  from  recording 
gages; 

Debris  data,  including  hand  entered  tables  of  the  quantities  of  debris 
stored  and  removed  from  debris  basins; 

Fire  history,  including  topographic  maps  with  outlines  and  dates  of  fires 
from  about  1910  and  fire  reports  on  recent  fires  (older  fire  rejxjrts  are 
archived). 

Streamflow  and  precipitation  data  are  on  microfilm  up  to  1977.  The  most 
recent  publication  covers  the  1975-77  period. 

People  contacted  include: 

John  Mitchell,  Head,  Operations  Section  (213)  226-4190 
Don  Carpenter  (rainfall),  Hadi  Nourzi  (fires,  debris) 

(213)  726-4184 

Tom  Alexander  (fires,  debris),  Ed  Dingman  (streamflow). 

Eric  Bredehorst  (frequency  analysis)  (213)  226-4089 
Bob  Sarasua  (streamflow  records)  (213)  226-4179 

U.S.  Geological  Survey 

Data  available  from  this  agency  include: 


Streamflow,  with  daily  and  monthly  flows,  peak  flows  and  storm  hydrographs 
available. 

Sediment,  with  data  available  in  published  reports.  Unpublished  data  are 
also  available  at  the  Laguna  Niguel  and  Santa  Barbara  offices. 

Data  are  in  reports  (Water-Supply  Papers  and,  more  recently.  Water  Resources 
Data)  and  in  electronic  form  at  the  Sacramento  District  Office,  where  a  data 
base  is  maintained. 

People  contacted  include: 

Dave  Sheets  (Santa  Barbara  Office)  (805)  962-8114 
Bill  Brown  (Menlo  Park  Office)  (415)  856-7112 
Chris  McConaughy  (Laguna  Niguel  Office)  (714)  643-4232 
John  Beck  (Sacramento  Office,  Water  Resources  Data) 

(916)  484-4830 
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U.S.  Forest  Service 


Data  available  from  this  agency  include: 

Fire  history  with  fire  maps  available  for  fires  in  the  National  Forests; 
Sedimentation  and  Erosion  data  from  the  San  Dimas  Experimental  Forest. 
These  data  includepre-  and  post-fire  runoff  measurements  from  both  natural 
and  controlled  burns,  water  repellency  data,  vegetation  and  soils 
information.  For  information  in  this  area,  contact  the  Pacific  Southwest 
Forest  and  Range  Experiment  Station,  Riverside. 

People  contacted  include: 

Wade  Wells  (714)  351-6515,  PSWF&R 

Charles  Colver  (818)  684-0350,  San  Dimas  Experimental  Forest 

Carol  Keniflit  (714)  351-6555,  PSWF&R 

Bob  Blecker,  Los  Padres  National  Forest,  Gtoleta,  CA 

(805)  683-6711 


California  Department  of  Water  Resources 
Data  from  this  agency  include: 

Streamflow,  with  data  available  in  the  Water  Data  Information  System 
(WDIS).  Data  are  available  on  microfiche  (least  expensive)  and  electronic 
form. 

Precipitation,  also  available  on  WDIS. 

Wind  data  are  available  in  limited  form,  as  it  is  gathered  only  in 
conjunction  with  particular  contracts. 

People  contacted  include: 

Bill  Mork,  State  Climatologist  (916)  445-5800 


Environmental  Quality  Laboratory,  Califor?  ii  Institute  of  Technology 

Data  from  the  sediment  management  project  are  archived.  Data  readily 
available  include  maps  of  vegetation  cover,  debris  basins,  and  fire 
history. 

People  contacted  include: 

Dr.  Robert  C.  Y.  Koh  (Keck  Laboratory)  (818)  356-4400 
Prof.  Norman  H.  Brooks  (presently  on  sabbatical  leave) 

Theresa  Fall  (EQL)  (818)  356-6420 

There  are  several  reference  libraries  in  the  South  Coast  Region  which  are 
extremely  helpful.  These  include: 

University  of  California,  Water  Resources  Archives,  Beth  Willard,  Librarian  (213) 
825-7734 

This  reference  library  has  an  extensive  collection  of  publications, 
manuscripts  and  material  relevant  to  this  study.  There  is  a  large 


(•()llec;tion  of  uncatalogod  documents  from  local  agencies  as  well.  In 
addition,  material  not  available  at  the  UCLA  Water  Resources  Archives  can 
usually  be  obtained  fr<}iii  Berkeley  through  UCLA.  Sources  are  well  cataloged 
and  easy  to  find. 


California  Department  of  Water  Resources,  Southern  Division,  Los  Angeles 


The  records  and  documents  section  combine  an  extensive  collection  of 
California  State  publications.  In  addition,  there  is  a  large  collection  of 
relevant  documents  and  publications  from  local  and  federal  agencies, 
including  the  County  Flood  Control  Agencies.  Sources  are  well  cataloged  and 
easy  to  find. 


California  Institute  of  Technology  libraries 


Extensive  collection  of  relevant  journals  and  some  federal  and  state 
publications.  The  best  sources  are  the  Environmental  Engineering  Library, 
Keck  Laboratory,  and  the  Engineering  Library  (Millikin  Libraries). 
Unfortunately,  the  collections  are  spread  out  over  several  buildings  and  a 
certain  amount  of  searching  is  often  required. 

University  of  California,  Los  Angeles  Engineering  Library  and  Geology  Library 

These  two  libraries  have  extensive  collections  of  relevant  journals.  The 
Engineering  Library  has  vast  holdings  of  Weather  Bureau/Weather  Service 
publications.  The  geology  library  has  all  relevant  U.S.  Geological  Survey 
Water-Supply  Papers  (as  do  the  Water  Resources  Archives,  where  they  cannot 
be  checked  out)  and  other  U.S.G.S.  publications.  Both  are  excellent  sources 
for  reference  material. 


U.S.  Army  Corps  of  Engineers,  Los  Angeles  District  Library 

This  library  has  most  Corps  of  Engineers  publications,  including  Beach 
Erosion  Board  and  CERC  publications.  Some  publications  from  local  and  state 
agencies  are  also  available,  as  are  some  U.S.G.S.  Water-Supply  Papers. 
References  are  often  miscataloged  and  difficult  to  find. 


C.2  Hydrologic  Data  Available 

Tables  4.9  and  4.10  can  be  used  quick  references  for  stream  gages  of 
interest  in  this  area.  More  detailed  information  is  included  in  Appendix  C. 


C.2.1  Morro  Bay  Group 

All  stream  gages  in  this  region  are  operated  by  the  San  Luis  Obispo  County 
Flood  Control  and  Water  Conversation  District.  Recent  daily  flow  data  are  kept 
on  computer  files  and  are  easily  accessiblelall  records  are  available  in  tabular 
form.  Note  that  moat  data  records  begin  after  1970,  with  the  exception  of  Arroyo 
de  la  Cruz,  which  b«igin8  in  19.^){). 
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Charts  from  the  stream  gages  are  archived  and  storm  hydrographs  can  be 
obtained  by  specifying  the  stream  and  date  of  record. 


C.2.2  Arroyo  Grande  Creek 


Arroyo  Grande  Creekf  now  controlled  by  Lake  Lopez,  has  been  gauged  since 
1939.  Daily  streamflow  data  are  available  from  U.S.G.S.  publications,  and  from 
the  U.S.G.S.  office  in  Sacramento  (John  Beck)  where  all  daily  measurements  are 
kept  on  a  computer  data  base.  Charts  from  the  recording  gages  are  kept  and  can 
be  obtained  from  the  U.S.G.S.  for  developing  storm  hydrographs. 

Sediment  measurements  have  been  made  on  the  Arroyo  Grande,  but  only  upstream 
of  Lake  Lopez;  some  of  these  data  have  been  analyzed  (Knott,  1976).  These  data 
are  helpful  in  determining  the  effect  of  Lake  Lopez  on  sediment  yield,  but  are  of 
little  help  in  determining  sediment  delivery  to  the  coast.  These  data  are  also 
available  at  the  U.S.G.S.  Sacramento  office. 


C.2.3  Santa  Maria  River,  San  Antonio  Creek  and  Santa  Ynez  River. 


These  three  streams  drain  more  than  80%  of  the  South  Central  Region  north 
of  Point  Arguello.  Continuous  streamflow  records  are  available  at  the  U  S.G.S. 
from  1940  for  the  Santa  Maria  and  Santa  Ynez  Rivers,  and  from  1955  for  the  San 
Antonio  Creek.  In  addition,  records  for  the  Santa  Ynez  River  at  Lompoc  are 
available  from  1906  with  some  gaps  in  the  data  (1907,  1919-1926),  but  this 
station  (11-1335.00)  records  only  77%  of  the  uncontrolled  drainage  area,  and  88% 
of  the  total  drainage  area.  Upstream  records  are  also  available  for  San  Antonio 
Creek  from  1940  to  1955.  Daily  flows  are  in  U.S.G.S.  publications  and  available 
from  the  Sacramento  office  (John  Beck).  Data  from  the  recording  gages  are 
available  at  Laguna  Niguel  (Chris  McConaughy)  where  storm  hydrographs  can  be 
obtained. 

Daily  sediment  measurements  were  made  on  the  Santa  Maria  River  at  Guadalupe 
from  1968  until  1971.  These  data  are  also  available  at  Laguna  Niguel,  including 
some  sediment  size  distributions.  Both  raw  data  records  and  some  analyzed 
results  are  available,  and  can  be  obtained  by  specifying  the  period  of  record 
needed. 

The  Gibraltar  Reservoir  was  selected  as  a  "barometer"  watershed  in  1967,  as 
part  of  a  U.S.F.S.  program  to  evaluate  forest  management  in  the  south  coast 
area.  Sedimentation  and  other  hydrologic  data  are  available,  and  have  been 
analyzed  (Dalen,  Erwin  and  Blecker,  1973).  These  are  important  data  on  the 
effects  of  dams  and  forest  fires  on  sediment  yield.  More  information  can  be 
obtained  through  Bob  Blecker,  U.S.F.S.,  Los  Padres  National  Forest. 
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C.2.4  Santa  Ynez  Mountains  Group 


Most  of  the  more  than  fifty  small  streams  which  discharge  to  the  ocean  in 
this  group  are  not  gauged.  The  major  ones  which  have  been  gauged  are  listed  in 
Table  4.10,  and  the  others  are  in  Appendix  C.  These  gages  are  all  operated  by 
the  U.S.G.S.  and  daily  records  are  available  in  U.S.G.S.  publications,  and  at  the 
Sacramento  office  (John  Beck).  Recent  charts  (last  four  years)  from  the  gages 
are  available  at  the  U.S.G.S.  office  in  Santa  Barbara  (Dave  Sheets);  others  are 
archived  at  Laguna  Niguel  (Chris  McConaughy). 

Daily  sediment  measurements  were  made  in  Atascadero,  San  Jose  and  Tecolito 
Creeks,  which  drain  to  the  Goleta  Slough,  during  five  months  in  the  1981-82  water 
year.  The  results  of  these  measurements  have  been  published  in  the  1982  Water 
Resources  Data  for  California;  the  original  data  are  available  at  Laguna  Niguel 
(Chris  McConaughy). 

There  are  a  number  of  debris  basins  in  this  region.  Measurements  have  not 
been  made  of  cleanouts,  but  estimates  have  been  made  by  Jack  Fertig  (Santa 
Barbara  County  Flood  Control  and  Water  Conservation  District)  for  this  study. 
These  data  are  being  submitted  under  a  separate  cover.  Additional  records  can  be 
obtained  from  Jack  Fertig. 


C.2.5  Ventura  and  Santa  Clara  Rivers,  and  Calleguas  Creek 


The  Ventura  River  has  been  gauged  by  the  U.S.G.S.  from  1911  until  1914.  The 
Santa  Clara  River  has  been  gauged  from  October  1927  to  September  1932,  and 
from  1949  to  the  present.  However,  monthly  discharge  only  is  available  from  1950 
to  1967,  Estimates  of  flow  to  the  ocean  for  the  period  1932  to  1967  could  be 
made  by  combining  the  data  from  Sespe  Reach,  Santa  Paula  Creek,  Piru  Creek  and 
the  Santa  Clara  River  at  Los  Angeles-Ventura  County  Line  or  near  Piru,  but  a 
large  portion  of  the  basin  is  not  included  in  the  drainage  areas  of  these  gages. 
Calleguas  Creek  has  been  gauged  by  the  U.S.G.S.  since  1955.  Data  from  the 
U.S.G.S.  are  available  in  publications  and  from  the  computer  data  base  in 
Sacramento  (John  Beck).  Chart  recordings  of  the  stream  gages  from  which 
hydrographs  can  be  developed  are  archived  at  Laguna  Niguel  (Chris  McConaughy). 

Twenty-six  debris  basins  exist  in  these  drainage  areas,  and  are  maintained 
by  the  Ventura  County  Flood  Control  and  Water  Resources  Department.  Detailed 
records  of  cleanouts  are  kept,  examples  of  which  are  included  in  the  Appendix  C 
along  with  location  maps.  More  information  is  available  from  Mike  Taylor  or 
Dolores  Taylor,  Ventura  Covinty  Flood  Control  and  Water  Resources  Department. 

Extensive  measurements  of  sediment  discharge  have  been  made  on  the  Ventura 
and  Santa  Clara  Rivers  since  1967.  Measurements  were  made  at  Calleguas  Creek 
from  1968  to  1978;  measurements  were  also  made  at  upstream  locations  in  these 
basins  from  1968  to  1978.  These  data  are  available  in  the  U.S.G.S.  computer  data 
file  in  Sacramento,  and  at  Laguna  Niguel.  The  data  include  concentration  and 
size  distributions  from  selected  samples.  Some  analyses  of  these  data  have  been 


done  in  connection  with  particular  projects  (Brownlie,  1981;  Williams,  1979; 
Scott  and  Williams,  1973;  Kroll,  1975).  In  addition,  some  data  have  been  used  in 
particular  studies  carried  out  by  the  Ventura  County  Flood  Control  and  Water 
Resources  Department  (Dolores  Taylor);  included  is  a  long-term  study  started  in 
July  1975  on  sediment  supply  to  the  ocean  from  the  Santa  Clara  River. 


C.2.6  Forest  fires  and  their  effects 


The  best  data  source  for  this  subject  is  the  U.S.  Forest  Service,  Los 
Padres  National  Forest  (Bob  Blecker).  Detailed  fire  history  maps  starting  in 
1910  are  kept  (copies  of  these  are  being  submitted  under  a  separate  cover);  fire 
data  are  also  kept  on  computer  data  files  (data  listings  are  provided  under  a 
separate  cover).  Detailed  frequency-area  analyses  have  been  made  (Fritz  Cahill) 
and  are  available.  (Some  of  the  main  features  of  their  work  are  presented  in 
Appendix  C).  Data  are  kept  on  fires  both  within  and  outside  the  National 
Forest.  Extensive  fire  suppression  programs  are  underway  (prescribed  burns  in 
particular)  and  data  are  maintained  and  analyzed  to  determine  the  efficacy  of 
these  programs.  This  is  an  important  source  of  data. 

Other  sources  include  the  Los  Angeles  County  Department  of  Public  Works, 
Hydraulic  Division  (formerly  Los  Angeles  County  Flood  Control  District)  which 
keeps  detailed  fire  maps  and  fire  reports  on  fires  in  the  portion  of  the  Santa 
Clara  River  basin  which  lies  in  Los  Angeles  County.  Fire  maps  from  the  Caltech 
Sediment  Management  Study,  compiled  by  Wade  Wells  (U.S.F.S.,  Riverside)  are  being 
submitted  under  a  separate  cover.  Wade  Wells  can  be  contacted  for  questions  or 
details  on  the  preparation  of  these  maps. 


V.- 


C.2.7  Frequency  Analyses 


Most  studies  to  date  have  dealt  with  flood  frequency  analysis,  and  use  the 
annual  peak  flow.  Data  are  available  (on  punch  cards)  at  the  Ventura  County 
Flood  Control  and  Water  Resources  Department  (Dolores  Taylor)  for  volume 
analysis,  but  the  analyses  have  not  been  performed.  Peak  flow  analyses  have  been 
performed  for  stream  gages,  and  are  available  (Dolores  Taylor).  These  analyses 
are  somewhat  different  from  the  more  sophisticated  Corps  of  Engineers  method 
(Dolores  Taylor,  1985,  personal  communication)  but  are  updated  regiilarly,  and  can 
be  made  rapidly  upon  request.  Peak-flow  frequency  analyses  have  been  conducted 
by  the  U.S.  Geological  Survey  (Waananen  and  Crippen,  1977;  Young  and  Gruff,  1967) 
and  are  available  in  the  U.S.G.S.  publications. 


C.2.8  Other  related  sources  of  data 


An  analysis  of  effects  of  debris  basins  and  mines  for  the  southern  portion 
of  this  region  was  conducted  by  Kolker  (1982).  Slalislics  on  mining  are 
available  from  the  U.S.  Bureau  of  Mines  Mineral  Yearbook;  other  data  are 
available  in  Evans  et  al.  (1977). 
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D.  Data  Gaps  and  Limitations 

The  most  serious  shortcoming  of  the  data  available  in  the  South  Central 
Region  is  the  lack  of  sediment  measurements  on  the  Santa  Maria  and  Santa  Ynez 
Rivers,  and  the  Morro  Bay  and  Santa  Ynez  Mountains  Groups.  Only  the  Santa  Maria 
River  has  a  short  record  of  sediment  measurements  (Kroll,  1975).  These  streams 
and  stream  groups  are  extremely  important  in  sediment  supply  to  this  region  and 
data  are  needed  especially  for  the  major  rivers.  Some  estimates  could  be  made  on 
the  sediment  supply  to  the  ocean  from  the  Santa  Ynez  River,  based  on  reservoir 
deposition,  for  example,  in  the  Gibraltar  watershed  (Dalen  et  al,  1973),  but  the 
character  of  the  watershed  terrain  changes  after  Cachuma  Lake,  and  only  rough 
estimates  could  be  made.  The  same  is  true  for  the  Santa  Maria  watershed,  now 
controlled  by  Twitchell  Reservoir. 

A  second  problem  area  is  that  of  volume-frequency  analysis.  There  is  a  need 
for  updated  frequency  analyses  for  all  gauged  streams  in  this  region,  especially 
volume-frequency.  The  data  exist  which  could  be  used  to  make  these  analyses,  and 
are  in  an  extremely  accessible  form  (U.S.G.S.  data  files,  Sacramento,  John  Beck) 
and  could  be  rapidly  done.  The  major  streams  have  forty  or  more  years  of  data 
(at  the  ocean  outlets),  and  reasonably  accurate  results  can  be  obtained. 

Hydrographs,  when  needed  for  both  minor  and  major  storm  events,  are  archived 
(U.S.G.S.,  Laguna  Niguel)  and  are  available.  For  the  smaller  streams,  especially 
those  in  the  Morro  Bay  and  Santa  Ynez  Mountains  Groups,  records  are  recent,  but 
still  cover  very  dry  and  very  wet  periods,  so  that  the  extremes  are  available. 
One  limitation  is  that  the  older  records  and  many  new  ones  are  on  charts,  and  are 
not  digitized,  which  prevents  convenient  access. 

Fire  history,  fire  frequencies  and  effects  of  fires  on  sediment  yield  are 
well  documented  in  this  region,  and  the  Los  Padres  National  Forest  (Bob  Blecker, 
Fritz  Cahill)  is  an  excellent  source  of  data. 

Some  work  has  been  done  on  sedimentation  in  reservoirs  in  this  region  (Dalen 
et  al.,  1973),  but  there  is  little  on  the  direct  effect  of  debris  basins,  dams 
and  mining  on  sediment  yield.  Data  exist  on  quantities  of  sediment  trapped  or 
mined,  but  these  indicate  only  losses  to  a  virtually  unknown  supply  (due  to  lack 
of  sediment  measurements). 


Basin  or  Group 


Littoral  !  Drainage ! Control led  I  Percent 


Cell 


Area  1  Area  1  Controlled 

Mi2  :  Mi2 


Norro  Bay  Group  INorro  Bay! 


S  Morro 
Reach 

Arroyo  Grande  Creek 

Santa 

Maria 

19 

Santa  Maria  River 

Santa 

Maria 

187 

San  Antonio  Creek 

Santa 

Ynez 

20 

Santa  Ynez  River 

Santa 

Barbara 

90 

Santa  Tnez  Mtns  Grp 

Santa 

Barbara 

42 

Ventura  River 

Santa 

Barbara 

27 

Santa  Clara  River 

Santa 

Barbara 

169 

Calleguaa  Creek 

Santa 

Barbara 

32 

Total 

645 

Source:  Brownlie  and  Taylor  (1981) 


TABLE  4.2 


River  Features,  South  Coast  Region 


River  or  Stream 

Length 
( approx) 
Mi 

Maximum 

elevation 

Slope 

Range 

Other 

Features 

Arroyo  Grande 

12  ♦ 

3100 

.008* ** 

Upper  reach 
controlled 

Santa  Maria  River 

130  *♦ 

8800 

1 

CM 

O  CM 

O  O 

o  o 

Cuyama  watershed 
controlled 

Santa  Ynez  River 

81 

6600 

0.002  - 
0.04 

Upper  half 
controlled 

Ventura  River 

30 

5000 

0.01  - 
0.05 

Santa  Clara  River 

68 

8830 

.006 

Upper  watersheds 
controlled 

Cal leguas 

30 

2100 

.006 

Terminates  in 
Mugu  Lagoon 

*  below  Lopez  Dam 

**  includes  Cuyama  River  length 
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TABLE  4.8 


Major  Forest  Fires,  South  Central  Region,  1910-1975 


Year 

M/Day 

Location/Naae 

Watershed 

Area  Burned 
Acres 

1912 

10/14 

Branch  Mtn 

Cayaaa  R 

12000 

1913 

9/27 

Huasna  Cr 

Arroyo  Grande  Cr 

13500 

1917 

6/15 

Carpenteria 

Santa  Ynez  6p 

20000 

1917 

6/15 

Matili ja 

Ventura  R 

28320 

1917 

9/28 

Sespe  Cr 

Santa  Clara  R 

46700 

1919 

10/ 

Pacoiaa  Cyn 

Santa  Clara  R 

725004* 

1922 

8/4 

Cuesta 

Arroyo  Grande  Cr 

11860 

1922 

9/ 

Mint  Cyn 

Santa  Clara  R 

15900 

1922 

9/11 

Sycanore 

Cuyaaa  R 

26560 

1922 

9/14 

Kelly  Cyn 

Sisquoc  R. , 

Cuyaaa  R 

59600 

1923 

8/2 

Sweetwater 

Sisquoc  R 

27000 

1923 

9/1 

Oso 

Santa  Ynez  R 

70000 

1927 

8/7 

Rinconada 

Arroyo  Grande  Cr 

13640 

1928 

9/1 

Piru  Cr 

Santa  Clara  R 

39400 

1928 

9/1 

Aliso  Cyn 

Cuyaaa  R, 

Sisquoc  R 

42800 

1929 

9/15 

Sully 

Cuyaaa  R 

21000 

1929 

10/ 

San  Antonio  Cr 

Ventura  R 

26800 

1931 

8/25 

Toro  Cr 

Morro  Bay  Grp 

13000 

1932 

9/7 

Mat i 1 i ja 

Ventura  R, 

Santa  Clara  R 

219254  (a) 

1933 

8/19 

Indian  Cyn 

Santa  Ynez  R 

30800 

1944 

8/26 

San  Marcos 

Santa  Ynez  R 

12080 

(continued  on  next  page) 


TABLE  4.8 


Major  Forest  Fires,  South  Central  Region,  1910-1975 

(cont . ) 


Tear 

M/Day 

Location/Naae 

Watershed 

Area  Burned 
Acres 

1948 

9/12 

Wheeler  Sp 

Ventura  R, 

Santa  Clara  R 

25885 

1949 

10/31 

Thousand  Oaks 

Calleguas  Cr 

19100 

1950 

7/3 

Pine  Ridge 

Cuyaaa  R 

15100 

1953 

7/10 

Big  Dalton 

Cuyaaa  R, 

Sisquoc  R 

73450 

1955 

9/6 

Refugio 

Santa  Ynez  Grp, 
Santa  Ynez  R 

84770 

1955 

11/7 

Sycaaore  Cyn 

Santa  Monica  Mtns 

13100** 

1956 

11/29 

Arroyo  Sequit 

Santa  Monica  Mtns 

16200** 

1960 

Magic  Mountain 

Santa  Clara  R 

28600 

1964 

Dry  Canyon 

Santa  Clara  R 

13500 

1964 

9/22 

Coyote 

Santa  Ynez  R, 
Santa  Ynez  Mtns 

67000 

1967 

10/15 

Thousand  Oaks 

Callequas  Cr 

26900** 

1967 

10/15 

Santa  Paula  C 

Santa  Clara  R 

20400 

1967 

10/16 

Tiaber  Cyn 

Santa  Clara  R 

11400 

1970 

9/25 

Santa  Susana  Mtns 

Santa  Clara  R 

115472** 

1970 

Mint  Cyn 

Santa  Clara  R 

24700 

1971 

10/6 

Roaers 

Santa  Ynez  Mtns 

14538 

1972 

8/22 

Bear 

Sespe  Cr 

17150 

**lncludes  area  burned  in  South  Coast  Region. 


(a)  Largest  recorded  fire  in  California. 

Sources:  Caltech  SQL  Fire  Maps, 

Wells  (1982) 

Los  Padres  National  Forest  Fire  Maps 


5.0  Special  Problems  and  Techniques 


This  section  is  provided  to  give  guidance  on  special  problems  in  the 
analysis  of  hydrologic  data. 


A.  Double-Mass  Analysis 


Double-mass  analysis  is  used  to  check  the  consistency  of  many  kinds  of 
hydrologic  data  by  comparing  two  related  series  of  quantities.  In  general,  one 
plots  the  cumulative  values  of  one  series  against  those  of  another.  An  example 
is  the  plotting  of  cumulative  runoff  over  a  period  of  time  versus  the  accumulated 
sediment  in  a  reservoir  over  the  same  period.  This  representation  allows  a  quick 
determination  in  changes  in  the  sedimentation  pattern,  as  might  be  caused  by  a 
forest  fire.  Sudden  breaks  in  the  slope  of  the  resulting  curve  often  indicate 
significant  events  which  occurred,  such  as  forest  fires,  major  intense  storms, 
landslides,  etc. 

This  technique  is  not  limited  to  sediment  data,  and  can  be  applied  to  a 
variety  of  variables,  such  as  cumulative  rainfall  versus  cumulative  river 
discharge,  to  determine  the  effects  of  urbanization  or  control  structures.  The 
only  difficulty  lies  in  the  interpretation  of  the  results,  as  several  factors  may 
cause  breaks  in  slope,  some  of  which  may  be  unknown,  or  at  least  unknown  to  the 
interpreter.  In  some  cases,  the  relationship  between  the  cumulative  variable  may 
not  be  linear,  so  some  caution  must  be  used. 

This  technique  can  also  be  used  to  check  consistency  in  data,  such  as  the 
comparison  of  one  rain  gage  or  (stream  gage)  to  other  nearby  gages. 

For  a  more  complete  discussion  see  Dalen  et  al.  (1973). 

B.  Sediment  Delivery  to  the  Coast 

Since  measurements  of  sediment  are  nearly  always  made  within  a  few  miles  of 
the  coast,  this  is  not,  in  general,  a  difficult  problem.  However,  in  some 
cases,  such  as  in  the  Santa  Margarita  River  and  many  creeks  in  the  San  Diego 
H<;gion,  the  stream  discharges  to  a  lagoon  or  marsh,  and  the  sediment  delivery  to 
the  coast  is  much  less  than  that  measured  a  few  miles  inland.  In  the  case  of  the 
Santa  Margarita  River,  a  berm  normally  forms  and  is  only  broken  in  high  flows, 
so  that  much  of  the  sediment  eventually  gets  to  the  coast,  but  not  necessarily  at 
the  same  time  as  was  measured. 

Ifi  these  case,  the  good  solution  is  to  make  surveys  near  the  stream 
terminus.  As  this  is  an  expensive  operation,  care  should  be  taken  in  selecting 
rivers  for  survey.  Brownlie  (1981)  found  that,  for  example,  Calleguas  Creek 
discharges  considerably  more  sand  and  gravel  to  the  coast  than  do  any  of  the 
streams  in  the  San  Diego  Region.  Despite  the  fact  that  Calleguas  Creek  ends  in  a 
lagoon,  it  might  be  chosen  for  study  before  a  stream  in  the  San  Diego  Region, 
simply  because  it  is  likely  to  be  a  more  significant  source  of  sediment. 


C.  Streamfiow  at  the  Coast 


This  problem  is  somewhat  less  difficult  than  the  previous,  in  that  nearly 
all  the  water  which  passes  the  last  gage  arrives  at  the  coast.  The  problem  is 
usually  one  of  determining  losses  (such  as  diversions,  ground  water,  recharge 
etc.)  and  additional  runoff  from  the  unmeasured  drainage  area.  In  almost  all 
cases,  except  small  streams,  the  additional  drainage  area  is  small  and  the 
additional  runoff  can  de  determined  using  rainfall  records  in  the  unmeasured 
drainage  area. 

For  small  streams,  and  streams  which  are  unmeasured,  estimates  must  be  made, 
again  using  rainfall  records  for  the  region.  Determining  runoff  can  be  tricky, 
and  it  helps  to  have  a  similar  gaged  watershed  nearby,  since  that  makes  estimates 
of  soil  moisture  effects,  ground  cover  effects,  and  slope  effects  somewhat 
easier.  Double-mass  analysis  of  rainfall- streamfiow  may  also  be  of  use  here. 
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ACTIVE  STREAM -GAGING  STATIONS 


OCEMA  DISCHARGE  SUMMARY 


OCEMA 

number 

STATION  NAME 

MOMENTARY 

PEAK 

MAXIMUM 

DAY 

MINIMUM 

DAY 

MEAN 

daily 

TOTAL 

VOLUME 

L/S 

DATE 

L/S 

L/S 

isa 

Kuilcrcuii  Crevk  at  Klchaaii  Avenua,  Kullarton 

781UO 

UJ-Ol-Sl 

22900 

3 

403 

12360 

Allso  Cr««k  near  JaronlaKi  Koad,  El  Toro 

47jU0 

02-27-83 

4390 

0 

118 

3670 

Arroyo  Trabuco  at  Caaino  Caplscranu 

601 00 

02-27-8J 

12600 

0 

698 

21900 

Santa  «Vna  Hlver  at  laperlal  Highway 

24dOOO 

03-01-83 

15800 

330 

I610U 

507000 

Aloaada  Stona  Channai,  Orange 

42200 

03-01-83 

7730 

0 

“ 

• 

2o; 

Ua»tailn»l«r  Chaonol  at  beach  Blvd. 

HES9 

03-01-83 

7900 

0 

- 

- 

211 

Brea  Creek  at  Datrlltigion  Aveiuie,  Buena  Park 

03-01-83 

16700 

17 

362 

12100 

2ii 

C.u'bon  Canyon  Diversion  Channel,  Anaheln 

- 

- 

- 

0 

• 

• 

214 

b.iiicliiKO  Creek  jc  Villa  Fark  ll,ia 

34000 

OJ-03-83 

22700 

0 

660 

27300 

216 

Kt  Hodeiia  •  Irvine  Chsiiinel  at  Myfiird  K«)«id 

142000 

03-01-83 

22900 

17 

281 

8870 

Bi 

East  (sarden  Grove  WLntersburg  Channel,  HunctiiHtun  Be.icii 

34000 

03-01-83 

24200 

8 

«JU 

13300 

msM 

Oso  Creek  at  Crown  Valley  Parkway,  Mission  Viejo 

1 39000 

02-27-83 

17400 

12 

367 

11300 

220 

Santa  Ana  -  Delhi  Channel  at  Irvine  Avenue 

121000 

03-01-83 

39300 

16 

467 

16300 

222 

Laguna  Canyon  Channel  at  Woodland  Drive 

39600 

03-01-83 

3820 

3 

89 

<0 

a 

2800 

USGS  HISTORICAL  DISCHARGE  SUMMARY 

STATIOMS  W  on  AFFECTINO  ORANGE  COUNTY 


STATION  NAME 

DRAINAGE 
.  AREA 

PEBIOO  OF 
RECORD 

HISTORICAL 

data 

MOMENTARY  PEAK 

total  runoff  in  dam'  I 

Km2 

FROM 

TO 

L/S 

DATE 

MAXIMUM 

YEAR 

MINIMUM 

YEAR 

Brea  creek  below  Brea  Oaa 

55.9 

1941 

e 

48100 

02-18-80 

18700 

1980 

1 

1951 

Carbon  Creek  below  Carbon  Dan 

30.3 

1961 

• 

12600 

02-23-69 

32900 

1962 

3 

1972 

Fullerton  Creek  below  Fullerton  Daa 

12.8 

1941 

• 

8860 

01-23-69 

3610 

1980 

0 

1931 

San  Oiego  Creek  near  Irvloc 

104 

1949 

• 

218000 

02-16-80 

31300 

1980 

0 

1931 

San  Juan  Creek  at  San  Juan  Capistrano 

303 

1969 

m 

_634000 

02-25-69 

132000 

1980 

333 

1972 

San  Juan  Creek  at  San  Juan  Capistrano 

274 

1928 

1968 

368000 

03-02-38 

61700 

1941 

0 

1951 

Santa  Ana  River  below  Prado  Dam 

3860 

1940 

• 

2U000 

02-21-80 

151000 

1980 

34700 

1961 

Prior  to  Prado  Daa  Construction 

3860 

1930 

1939 

2830000 

03-02-38 

14700 

1938 

16100 

1939 

Santa  Ana  River  at  Santa  Ana 

4400** 

1923 

1131000 

03-02-38 

500000 

1980 

108 

1951 

Santiago  Creek  at  Modieska 

32.4 

1961 

• 

184000 

03-02-38 

47000 

1969 

193 

1963 

Santiago  Creek  at  Santa  Ana 

246 

1928 

• 

187000 

02-25-69 

64000 

1969 

30 

1961 

*  Station  curr«ntly2Collcctlns  data 
CjicludtY  2»000  ka  above  Laka  Clslnora 

#  Approxluoly  1.7  allllon  L/S  la  noc  Included  because  Ic  broke  out  sc  the  river  channel  upacreea  at 
tha  gaging  station 


f 

f 

I 
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RIVERSIDE  COUNTY 


IGURE  7. 


figure  10  STATION  NO.  5 

ARROYO  TRABUCO  AT  CAMINO  CAPISTRANO  NEAR 
SAN  JUAN  CAPISTRANO 

LOCATION;  LATITUDE  33*3l’39’.  LONGITUDE  II7*40'08*,  APPROXIMATELY  122m  (400ft)  DOWNSTREAM 
OP  SAN  DIEGO  freeway  SRIOGE,  2.9  x  IO*m  (l.8mi)  NORTH  OF  SAN  JUAN  CAPISTRANO. 

DRAINAGE  AREA  ;  96  i  IO*m'  (39.7  sq  mi). 

GAGE:  FLOAT  OPERATED  DUAL  PEN  WATER-STAGE  RECORDER.  GAGE  ELEVATION  S4m  (177ft)  MSL. 
CHANNEL;  DOUBLE  RECTANGULAR  CONCRETE. 

PERIOD  OF  RECORD:  OCTOBER  1932  TO  PRESENT. 

REMARKS:  MOST  LOW  FLOWS  CONSERVED  IN  SEVERAL  SMALL  RESERVOIRS  ABOVE  GAGE. 


4.  U.S.  Geological  Survey  descriptions  of  Bajor  streaa 
gages  froa  U.S.G.S.  publications 


.  •■-. 


TXJUJUIA  RXVtll  tASXIi 

11013500  TIJOMIA  RXVIR  MtAR  HCSTOR*  CA 

LOCATION. >*Ut  32«33*06*«  lono  117*05*00*,  on  lino  botwoon  mcs.3  mnd  4,  T.15  8.,  11.2  S«n  Olo^o  County, 
Hydrologic  Onlt  18070305,  on  dounstroon  aido  of  Nolllatar  stroot  bridge,  1.7  ni  (2.7  knl  aouth  of  Naator, 
and  2.9  ni  (4.7  kn)  upatraan  froai  aouth  at  Raeifie  Ocaan. 

DRAINAGE  AREA.— 1,895  ai>  (4,390  kn> I ,  of  Hhldi  1,238  ni*  (3,201  ka*)  ara  in  Haxlco. 

RCRXOO  OP  RECORD.— Octobar  1914  to  Saptaabar  1915,  Oetobar  1938  to  Pacaabar  1981  (diaeontlnuad) • 

CAGE.— Natar-ataga  raeordar.  Datua  of  gaga  ia  15.14  ft  (4.815  a)  National  Gaodatie  Vartieal  Oatua  of  1929. 
Sae  HSP  1735  for  hiatory  of  ehangaa  prior  to  Aug.  5,  1958. 

RKHARRS.— Raeorda  poor.  Plow  ragulatad  by  Norana  Raaarvolr,  capacity,  50,210  acra-ft  (81.9  ha*)  and  Rarratt 
Raaorvoir,  capacity,  44,780  aera-ft  (55.2  ha*)  in  tha  Onitad  stataa,  and  Rodriguai  Raaarvolr 
(atatiM  11013200)  in  Noxico.  Natar  divartad  froa  Cottonwood  Craak  at  Oarratt  Daa  by  Dulxura  conduit  to 
Jaaul  Craak.  AVERAGE  DISCHARGE  rapraaanta  flow  to  tha  ocaan  ragardlaaa  of  upatraaa  davalopaant. 

COOPERATION.— Tha  Intamational  Boundary  and  Matar  Coaniaaion  provldad  gago-haight  raeord  for  period  Oct.  1 
to  Dae.  31. 

AVERAGE  DISCHARGE.— 48  yaara,  45.8  ft*/a  (1^30  n*/a),  33,180  aera-ft/yr  (40.9  ha*/yr). 

EXTREMES  FOR  PERIOD  OP  RECORD  (SINCE  1938).— Maxiaua  dlacharga,  33,500  ft*/a  (949  n*/a)  Pab.  21,  1980,  gaga 
height,  8.70  ft  (2.852  a),  affected  by  channel  outbreak}  aaxiaua  gaga  height,  11.50  ft  (3.505  a) 

Jan.  30,  1980,  prior  to  channel  outbreak  and  najor  river  aovaaent  cauaad  by  Pabruary  1980  floodai 
no  flow  porta  of  each  year. 

EXTREMES  POR  PERIOD. -Htaxiaua  dlacharga,  unlmown,  aaxiftua  gaga  height,  4.18  ft  (1.288  a)  Nov.  28}  no  flow 
aany  day a. 


135.  Tit  JuMa  RtMr  laar  ■••tor.  Calif. 


Ueatly.— Ut  3S*53'05’.  lan<  IIT'OS'OO*.  on  lln,  tMtiiMn  0^0.3  and  4.  T.19  3..  R.3  ■. , 
-n  doHtatraaa  alOa  jf  eountj  hlftiMlf  brid«a.  1-?  all.a  aouUt  of  Hastor  and  2.9  all., 
uROtraaB  froa  aruth. 

Dralnao  ar»a.--l  .6C.»-  ,4  al.  of  Mleh  1.19a  aq  al  1,  In  Ikxleo. 

Roeorda  «»allaal..— OetoOr  1914  to  SaptMber  1915,  OetoOor  1935  to  SaptoaOer  1960. 

Ssa5---*‘*'«f-4t««»,ra«')r[|.r.  Oatua  of  I*  15.14  ft  aboM  aaan  aaa  la*.:.  Cct.  1, 
•914.  tj  Sapt.  30.  1915.  rofarane.  point  at  aita  at  aaan  wia  l,*.i  datua.  Oet.  1. 
liijo.  to  Apr.  9.  19iJ.  Mtor-ata^  raeordar  at  dlffarant  datua.  Apr.  10,  1953,  to 
Av.,.  5,  1956.  at  9lu  3  all.*  upatraaa  at  dlffarant  datua. 

A*.gj.  dl,enaraa.»-2a  prara  (1914-15.  1936-601.  44.5  efa  (32.220  acra-ft  par  yaar); 
aMi«;  or  yawrly  aaan  dlAcbarRaa,  6.0  ef,  (5.8CC  aera-ft  par  yaarl. 

litrjaM.  — 1936-60;  Mtaua  dt4cnar«a.  17.700  ef*  fab.  7.  1937  (caga  height,  8.20  ft,  at 
dlffe.^nt  datua),  froa  rating  curaa  axundad  abova  2.000  ef*  in  baal*  of  valoelty-dapUi 


calatloi  and  troas  saetten  aftar  paak;  no  floa  for  part*  of  aaeh  year. 


Raaart*.  — Ko.  raipiUtad  by  Horena  and  Barratt  Raaarrolr*  In  tha  Dnltad  Staca*.  and  Rod- 
RaMnroir  Is*.  era:wltng  pagal  In  Daxlco.  Vat.r  diverted  froa  CottonMod  Craak 
a:  Barrett  Daa  by  Oilzjra  conduit  to  Jwul  Craak. 


TIJUAHA  tXVeil  tASXN 


11013500  TtJOAM*  RXVCR  NeAR  HCSTOR,  CA 

COCATtON.  — >L«t  32*33'0(*,  lonq  117*0S'00*,  on  lino  botwoon  aocn.  3  «nd  4,  T.19  S.,  R.  2  W. ,  5«n  Oleqo  Coune/t 
HydcoloqLc  Onle  10070305,  on  downatrona  aid*  of  Holllator  Stroot  bridqo«  1»7  ai  (2.7  ka)  south  of  Noator* 
and  2.0  «i  (4.7  ka)  opatroaa  froa  aouth  at  Racifle  Ocaan. 

DRAINAGE  AREA.— 1.695  al*  (4,390  ka< 1 .  of  which  1.23C  al«  (3.201  km*)  ara  in  Haxlco. 

PERIOD  or  RECORD. — October  1914  to  Saptaabar  1915,  Oekobar  1936  to  Dacaabar  1911  (discontlnuad) . 

CAGE.— Watar^ataqa  racordar.  Oatua  of  qaqa  la  15.14  ft  (4.615  a)  National  Caodatle  Vartlcal  Datua  of  1929. 
Saa  MSP  1735  for  history  of  chanqaa  prior  to  Auq.  5#  1956. 

REMARKS.— Records  poor.  Plow  raqulatad  by  Horans  Rasarvolr,  capacity,  50,210  aera-ft  (61.9  ha*)  and  Barratt 
Raservoir,  capacity,  44,760  acrs*ft  (55.2  ha*)  in  tha  Onitad  Statss,  and  Rodriquas  Rasarvolr 
(station  11013200)  in  Mexico.  Water  diverted  froa  Cottonwood  Creak  at  Barratt  Daa  by  Dulsura  conduit  to 
Jamul  Creak.  AVERAGE  DISCHARGE  repcasants  flow  to  tha  ocean  raqardlasa  of  upstraaa  davalopaant. 

COOPERATION.— 'The  International  Boundary  and  Hater  Coaialsalon  provided  qaqe^haiqht  record  for  period  Oct.  I 
to  Dec.  11. 

AVERAGE  DISCHARGE.— 46  years,  45.1  ft*/s  (1.30  n»/o).  33.1BO  acra-ft/yr  (40.9  ha*/yr). 

EXTREMES  POR  PERIOD  OP  RECORD  (SINCE  1936) Haxiaua  discharqa.  33,500  ft*/s  (949  n*/s)  Feb.  21,  1960,  qaqa 
height,  1.70  ft  (2.652  a),  affected  by  channel  outbreak}  aaxlaua  qaqa  haiqht.  It. 50  ft  13.505  a) 

Jan.  30,  1960,  prior  to  channel  outbreak  and  aajor  river  aovemant  caused  by  Pabruary  19B0  floodsi 
no  flow  parte  of  each  year. 

EXTREMES  POR  PERIOD.— Haxiaua  discharge,  unknown,  aaxiaua  gaga  height.  4.16  ft  (1.261  a)  Nov.  28}  no  flow 
aany  days. 


TIJUANA  RIVER  BASIN 

11013500  TIJUANA  RIVER  NEAR  NESTOR,  CA* -Cent Inuad 
NATER-QUALITY  RECORDS 


PERIOD  OP  DAILY  RECORD.** 

HATER  TEMPERATURES:  October  1969  to  Ssptsabsr  197$  (discontlnusd) . 

SEDIMENT  RECORDS:  October  1969  to  Ssptshbsr  1978  (diteohClausd) . 

REMARKS. •*SsdlaeAt  table  oaitted  for  no  flow  periods  October  to  Deeeaber  and  July  to  Septeaber. 

EXTREMES  FOR  PERIOD  OF  DAILY  RECORD. •* 

SEDIMENT  CONCENTRATIONS:  Maxiaua  daily  aean.  10,000  ag/L  Mar,  I,  197B;  ainiaua  daily  aean.  no  flow  for 
aany  days  each  year. 

SEDIMENT  DISCHARGE:  Maxiaua  daily,  122,000  tons  (111,000  aotric  tons)  Mar.  I,  1971;  ainiaua  daily.  0  tons 
for  aany  days  each  year. 


EXTREMES  FOR  CURRENT  YEAR.** 

SEDIMENT  CONCENTRATIONS:  Maxiaua  daily  aean,  10,000  ag/L  Mar.  1; 
SEDIMENT  DISCHARGE:  Maxiaua  daily,  122,000  tons  (111,000  aetric 
for  aany  days. 


ainiaua  daily  aean,  oo  flow  for  aany  days, 
tons)  Mar.  1;  ainiaua  daily,  0  tons 


SAN  DIEGO  RIVER  BASIN 
U022S00  SAN  OlECO  RIVER  NEAR  SANTEE.  CA 

LOCATION. -•LaC  32*49*29*',  long  117*03*17**.  in  Ex  Mission  Son  Oiogo  Grant,  Son  Diego  County,  Hydrologic  Unit 

1B070304,  on  right  bonk  in  Mission  Gorge,  0.2  ai  (0.3  ka)  upstreoa  froa  left  tributary,  6  ai  (10  ka)  west  of 
Santee,  and  18  ai  (29  ka)  downstreoa  froa  El  Copiton  Reservoir. 

DRAINAGE  AREA. --377  ai>  (976  kaM  . 

FERIOD  OF  RECORD. **Moy  1912  to  Deceaber  I91S,  March  1916  to  current  year,  ^(onthly  discharge  only  for  soae 
periods  and  yearly  estiaates  only  for  1924-2S,  published  in  RSP  131S*8. 

GAGE. -•Water-stage  recorder.  Altitude  of  gage  is  180  ft  (S4.9  a),  froa  topographic  aap.  Prior  to  Nov.  10,  1920, 
nonrecording  gage  at  site  l.S  ai  (2.4  ka)  upstreaa  at  different  datua.  Nov.  10,  1920,  to  Dec.  1,  19S4.  eater- 
stage  recorder  at  present  site  at  datua  1.0  ft  (0.30  a)  higher. 

REMARKS. --Records  good.  Floe  regulated  by  Cuyaaaca  Reservoir,  capacitv,  11,340  acre*ft  (46.7  haM •  El  Capitan 
Reservoir  (station  11O2OSO0) ,  and  San  Vicente  Reservoir  (station  11022000).  Diversions  by  city  of  San  Diego 
for  municipal  supply  and  by  Holix  Irrigation  District.  AVERAGE  DISCHARGE  represenrs  floe  to  ocean  during 
period  of  record,  regardless  of  upstreaa  devalopment . 

AVERAGE  DISCHARGE. --68  years  (eatar  years  1913-13,  I9l7-gl),  24.9  ftVs  (0.703  aVs)  ,  18,040  acra-ft/yr 
(22.2  l»Vyr). 

EXTREMES  FOR  PERIOD  OF  RECORD. --M.xiaua  dlscharg,.  70,200  (1.990  nVi)  Jan.  27,  1916,  basad  on  slope- 

conveyance  coaputation  of  peak  floe,  gage  height,  23.1  ft  (7.631  m) ,  froa  floodaarks,  site  and  datua  then 
in  use;  no  floe  xt  tiaes  in  soae  years. 

EXTREMES  FOR  CURRENT  YEAR. --Max iaua  discKarga,  1,370  ft'/s  (3a. <  aVs)  Jan.  28;  gage  haigbt,  I.SO  ft  (2.391  a), 
froa  rating  curve  extended  above  200  ft‘/s  (S.66  a’/s) ;  aintaua  daily,  1.2  ft'/s  (0.034  a*/s)  July  6. 


SAN  DIECO  RIVER  BASIN 

U022S00  SAN  DIECO  RIVER  NEAR  SANTEE,  CA- -Continued 
NATER-qUAtITY  RECORDS 

PERIOD  Of  OAIIY  RECORD. -- 

EXTREMES  FOR  PERIOD  OP  DAILY  RECORD. -- 

SEDIMENT  CONCENTRATIONS:  Maxiaua  daily  aaan  830  ../t  t.n  le  ■  ■ 

in  July  and  August,  1974  and  August.  1977*  ’  *^*‘  ■**"'  ^*^*’  daily  naan,  0  ag/L  on  nnny  days 

*iS'l949. '’1970^*1974  «d‘"s77f*“’'’  ••'Tic  tona)  Jan.  15,  1978;  ainiaua  daily.  0  tona  on  aany  days 

EXTREMES  FOR  CURRENT  YEAR.-- 

SEOIMENT  CONCENTRATIONS:  Mnxiaua  daily  aean  830  b./l  j*.  i«.  , 

Oeceaber.  “  •*/*■  i*:  -miaua  daily  aaan,  2  ag/L  on  saveral  days  durine 

SEDIMENT  DISCHA8CE:  Naxiaua  daily.  3.230  tona  12  ctn  ....  ,  , 

tons)  nany  days  during  Octobar,  Nov.aber,  and  Oeceaber.  '•"*)  IS;  ainiaua  deily,  O.Ol  torn  (O.Ol  eetric 


SAN  OlECOITO  RIVER  BASIN 


11030020  LAKE  HOOCES  NEAR  ESCONOIDO,  CA 

LOCATION. --Lat  33*02*41*,  lonq  117*07*39*.  Ln  SE%SEmiW%  sec. IB.  T.U  S. .  R.2  W. .  Sen  Oieqo  County,  Rydroloqlc 
Unit  18070304.  20  ft  (6  m)  upstres*  froe  riqht  upstream  end  of  Hodqes  Dam  on  San  niequlto  River,  6.4  mi 
(10.3  km)  southwest  of  Escondido,  and  20  mi  (32  km)  southwest  of  Sutherland  Reservoir. 

DRAINAGE  AREA. *-303  mx*  (78S  km<). 

PERIOD  OP  RECORD. ••October  1945  to  September  1968  (published  with  San  Oiequito  River  at  Lake  Hodqes,  station 
11030000).  October  1972  to  current  year.  Records  of  monthend  qaqe  heights  February  1919  to  September  1945, 
in  files  of  San  Dieqo  County  Department  of  Sanitation  and  Flood  Control. 

CAGE. ••Monrecordinq  qaqe.  Datum  of  qaqe  is  200.0  ft  (60.96  m)  National  Geodetic  Vertical  Datum  of  192R  (levels 
by  county  of  San  Dieqo):  qaqe  readinqs  have  been  reduced  to  elevations  NGVO.  Prior  to  Oct.  I,  1972, 
nonrccordinq  qaqe  at  site  BOO  ft  (244  m)  upstream  on  riqht  bank  at  saiae  datum.  October  1972  to  current  year, 
supplementary  water-staqe  recorder  used  for  flood  warninq  only  on  left  upstream  face  of  dam  at  sane  datum. 

REMARKS. — Reservoir  is  formed  by  multipla^arch  reinforced  concrete  dam,  constructed  in  1917>>19.  Storage  began 
in  February  1919.  Capacity  table  baaed  on  a  1948  survey;  table  dated  Sept.  18.  1951.  Capacity  of  reservoir 
at  spillway  level,  33,550  acre~ft  (41.4  hm*),  elevation,  315.0  ft  (96.01  m).  Dead  storage  below  lowest 
outlet.  1.160  acre^ft  (1.43  hm*).  elevation.  254.0  ft  (77.42  m)  included  in  these  records.  Reservoir  can  be 
drawn  down  to  207  acre-ft  (255.000  m*),  eiovation,  240.0  ft  (73.15  m)  by  pumping.  Water  drawn  from  Lake 
Hodges  passes  through  a  conduit  to  San  Oiequito  re^regulatinq  reservoir,  from  tdiich  it  is  released  as 
required  for  iminicipal  use.  Flow  regulated  since  July  1954  by  Sutherland  Reservoir  (station  11024000). 
Diversions  for  irrigation  above  Lake  Hodges. 

COOPERATION. — Gage  heights  were  furnished  by  city  of  San  Diego,  Dtilities  Engineering  Division. 

EXTREMES  FOR  PERIOD  OF  RECORD  (1945-68  AND  SINCE  L972 ) .—Maximum  contents,  41,620  acre-ft  (51.3  hm*), 

spilling,  Feb.  21.  1980,  elevation,  321.50  ft  (97.993  m);  minimum,  114  acre-ft  (141,000  m*)  Oct.  31,  1965, 
elevation,  235.80  ft  (71.872  m). 

EXTREMES  FOR  CURRENT  YEAR. —Maximum  contents  observed,  35,850  acre-ft  (44.2  hmM,  spilling.  Mar,  18,  slevation, 
314.82  ft  (96.567  m);  minimum  observed,  26,530  acre-ft  (32.7  hm^)  Nov.  26,  elevation,  308.82  ft  (94.128  m). 

Xbl  OnCUlTO  UTD  9ASU 


300.  San  01.(blta  Rlrar  at  LUia  ltoac>l.  Calif. 


--Ut  33-J3'«‘,  Ion,  ;;7*C7-33'.  In  mc.18.  T.13  S.,  *.2  8..  or.  rl^t 

Ov.,  ,0C  ft  Tram  Laa.  Hod^a  Ota  and  6.2  allco  scuthMtt  of  Eact.ndldc. 

Sralraa.  »r<?«  j  aq  al. 

8.c-pja  -.1.  .r  --Januanf  1814  t;  S.olaaMr  1360.  r.iallfnM  aa  'naar  Bamardo*  prior  t: 
..z.  .a  r.aar  Sacjnd'.lc  Octooar  liSC  tc  Sapt«ao.r  1325. 

Cji.se . --itaff  ,ais«  read  jnea  aal.y.  :at.a  :f  itn  la  ICO.l  ft  aiovt  aaan  a«a  la*al.  Prl  -r 
t-  .'ar.-anr  l3lj.  ataff  at  *aaa  alt,  at  llffarar.t  aat.<a  \prl.r  tt  coaplallon  of 
daa.  . 

H.aaraa  --B.f.raa  -f  tital  InfU.  paprea«rt  all  tn.  aaiar  raaen:;j(  luae  HJdaeO.  Ineludlr.^ 
itatl.i.  jr.  tr.a  iaka  am  Jupp.aaer.tal  miar  froa  Ceijrm;  .Bl  /.r  ia.'.verwl 
aq.<ra..^t  5ar.  3'.e<c  C.>ait,  datar  A.tnorlly.  Tcta.  lr.fl.'»  eoaip'.i.d  .r.  oaala  of  p*c- 
.ria  .f  at.ni^.  rcl.aa.  .arafti.  sp;.l.  leanaiS*.  am  avapcratlir.  Haeorda  of  net 

*»»...>,  3>.pp.«aar.la.  aatar  fr.a  C.l.radc  .liver.  Capacity  aid  area  rating  ftr 
.aa«  t.aM  jn  a  rajurv.y  ;r.  .,48  Hcr.ir.ly  evapcrallor.  fr.s  laaa  a..rfaee  eevuted 

•-fi  Saa'.J  .!  evap ;fmt'..r.  free  :.;..-aJ4  par.  oaln^  coefficient  .f  .  s'.  Since  Oelooer 
.vap-rat'.cn  cuap.ted  9y  aaas*'.ranafer  aetnod.  Capacity  of  lake  at  aplllaay  level 
•  i»i*  .lo.wl  ft  .  Oo.soi,  acpe-rt.  Dead  at.ra^.  i.lSC  aera-ft  balsa  loaeat 

.•t.et  al  4akv  nal^nt  54..  ft.  '.nci.dad  Ir.  thaaa  r«c.:r«a.  Malar  drmvn  frea  Lake  Kod^: 
r.asva  •..■'.rowtn  a  c-m'-lt  l,  iar  I'.eip-'.t.  reraf.»»tl*.A  raaarvclr.  frea  anlch  U  la 
rv.rasevi  a.  req-lrea  f.r  aui.lclpa.  uae  Dlierslorj  for  Irrlgatlcn  above  Lake  Hod^a. 

.  rcic.laiea  a'.nca  Jaly  ;  Jo4  ty  Sutnar.am  Reaervotr. 


(AM  LOIS  RR  MVU  MKII 


11042000  SM  LOIS  RR  RIVIR  AT  OCERNSIOt,  CA 
(NatloMl  atr«A»-quAllty  Aceouatlno  natvork  atatlon) 

tOCATZ<M.~lat  J2*12*4f,  loBO  117*22'JJ",  la  SHASEkSMk  aae.14.  t.ll  S..  R.5  San  Dlafo  County,  Rydroleale 
Onit  10070201,  on  rioht  bank  0,7  nl  11,1  kal  upatraaai  Cron  brlOoo  on  Zntoratata  Hlohway  S,  1,1  nl  (1,0  knl 
upatraaa  fron  nouth,  and  1,2  nl  (1,0  kal  north  of  Ocaaoatdo. 

ORAINACE  AREA,~SS0  nl>  11,400  kn<). 


RAnR-OISCHAROE  RECORDS 

KRIOO  OP  RECORD, —April  1012  to  Soptaabar  1014  (publlahod  aa  *naar  Oeaanalda*),  January  1014,  Oetobar  1020  to 
January  1042,  Oetobar  1044  to  currant  year, 

OAGB,  — Hatar-atasa  raeordar,  Altltuda  of  paga  la  20  ft  (4,1  nl,  froa  topopraphle  nap,  April  1012  to 
Saptaabar  1014,  nonracordlnp  papa  at  alta  0,0  nl  (1,2  kal  upatraaa  at  different  datun,  January  1014, 
nonracordlnp  papa  0,2  al  (0,2  kn)  doimatraaa  at  dlffarane  datun.  Prior  to  Oct,  1,  1070,  at  datua  10,00  ft 
(2,040  al  louar. 

REMARKS, — Raeorda  fair,  Ploa  rapulatad  by  Lake  Ranahaw,  capacity,  104,200  acra-ft  (240  ha*)  alnea  1022,  Savaral 
divaralona  for  Irripatlon  and  donaatle  uaa  abova  atatlon,  AVERAGE  OISCBARGS  rapraaanta  flou  to  oeaan  during 
period  of  record  rapardlaaa  of  upatraaa  davnlopaant, 

AVERAGE  OISCEAnCK,— SO  yoara  (uatar  yaara  1012-14,  1020-41,  1047-021,  21,4  ftVa  (0,400  nVal,  22,400  aera-ft/yr 
(20,2  hn>/yrl, 

V. 

RTRBWS  POR  PERIOD  OP  RECORD,— Maalaoa  dlacharpa,  OS, 400  ft>/a  (2,710  a>/al  Jan,  27,  1014,  froa  hyrtrograpli  baaed 
on  dlacharpa  naaauraaaata i  no  flow  for  aovaral  nontha  In  aoaa  yoara, 

EETREMBS  PDR  CORRER  TEAR.  — Maxlnna  dlacharpa,  0,720  ft*/a  (142  a*/al  Mar.  10,  papa  height,  10,70  ft  (2.204  all 
nlnlnon  dally,  4.1  ft>/a  (0.114  a*/al  Aug.  7,  4, 


iia  una  nr  Rrm  b«s» 


4tC.  Smi  Uito  Hay  River  At  OeaaiulRa.  Cnltf. 


lACRUon.-Ut  33*ia<U*.  lone  U7*<a'39*.  in  SMStiSMi  see. 14,  T.ll  S..  K.i  H.,  on  rt«ht 
iKa  J.7  alia  vpatraha  fraa  brtdita  on  U.  S.  Ht«hnay  101,  1.1  allaa  upstraaB  froa  aouth, 
and  l.t  allaa  norui  of  OaaanalOa. 

Pnlr.AR  area.— MR  ap  al. 

Racopda  Avatlabla.— Rarll  l«lt  la  Saalaafeap  1914  IvubllahaA  aa  *naar  OeaanalOa*),  January 
!9!o,  Oe'oSr  19t9  to  Jaiwary  IMS,  Oetobar  IMd  to  Soptaabop  19*0. 

Jaaa.-eiatar-otaaa  rveortar.  Altltuda  of  «a«a  la  10  ft  (froa  tapo(raphte  aap).  April 

^1912  to  Sapteaaar  1914,  staff  mo  at  site  .thraa •quarter*  of  a  alio  upatraaa  at  differ* 
ar.t  Jatw.  January  1916,  ataffcopa  a  quarter  of  a  alio  doanatreaa  at  different  datua. 

A»«pad«  dlecnaraa.— 89  year*  11912-14,  1929-41,  1946-60),  19.0  efo  113.76.'  aerr-ft  per 
year  I ,  Mlw  at  yearly  aoan  dlaonarpaa,  I--  «f»  (720  aera-ft  pur  year). 

lAtranai. --1912-14.  1916,  1929-42,  1946-6'J:  Haotaiai  dloeharpe,  99.600  efa  Jan.  2".  1916; 
no  r,oa  for  aavaril  aontrj  in  aeon  year. 

Rrnarea. --Ploa  rvintialcd  ty  Lnea  Ranabau.  Savaral  divaralona  above  atatlon.  "Averafe  dta- 
•■hafev'  mprrsar.ta  flan  to  ocean  durinp  period  of  record,  rapardlaao  of  upatraaa  develop- 


SAN  LUIS  REY  RIVER  BASIN 

no4:ooo  san  luis  rey  river  at  oceansioe.  ca 

INacion*!  s tream-qual i ty  accounting  network  station) 

LOCAT  ION .  •  •  La  t  long  117*22‘J5'‘,  in  SWLSE\SW'«  sec. 14,  T.ll  S.,  R.5  ,  San  Diego  County,  Hydrologic 

Unit  18U70J05,  on  right  bank  0,7  mi  (l.l  km)  upstream  from  bridge  on  Interstate  Highway  S,  1.1  «i  (1,8  kaj 
upstream  from  mouth,  and  1.2  mi  (1.9  km)  north  of  Oceanside. 

DRAINAGE  AREA. -*  558  mi*  (  1,450  km*). 

WATER'OISCHARCE  records 

PERIOD  OP  RECORD .• 'Apr  1 1  1912  to  September  1914  (published  as  "near  Oceanside"),  jAtiuzry  1916,  October  1929  to 
January  1942,  October  1946  to  current  year. 

GAGE .  "Water- stage  recorder.  Altitude  of  gago  is  20  ft  (6.1  m) ,  from  topographic  map.  April  1912  to 
September  1914,  nonrecording  gage  at  site  0.8  m  (1.5  km)  upstream  at  different  datum.  January  1916, 
nonrecording  gage  0.2  mi  (0.5  kmj  downstream  at  different  datum.  Prior  to  Oct.  I,  1978,  at  datum  10,00  ft 
(5.048  «)  lower. 

REMARKS. -'Records  poor.  No  gage-height  record  .Nov.  14  to  Jan.  28,  Jan.  51  to  Peb.  19,  and  Apr.  12  to  July  16. 
Flow  regulated  by  Lake  Henshaw.  capacity,  194,500  acre-ft  (240  hmM.  Several  diversions  for  irrigation  and 
domestic  use  above  station.  AVERAGE  DISCHARGE  represents  flow  to  ocean  during  period  of  record  regardless  of 
upstream  development. 

AVERAGE  discharge.  "48  years  (water  years  1915-14,  1950-41,  1947-80),  50.4  ftVs  (0.861  mVs)  ,  22,020  acre-ft/yr 
(27.2  hmVyr). 

EXTREMES  FOR  PERIOD  OF  RECORD .- -Maximum  discharge,  95,600  fl^/s  (2,710  m^/sj  Jan.  27,  1916,  from  hydrograph  based 
on  discharge  measurements;  no  flow  for  several  months  in  some  years. 

*-/ 

EXTREMES  FOR  CURRENT  YEAR.  - -Mix  ii«u«  dischirge,  2S.OOO  ft’/j  (TOR  n’/s)  Feb.  21,  gage  height.  14.00  ft  (4.267  ■)  ; 
aaxiBUa  gage  height,  15.83  ft  (4.825  m)  Jan.  29;  ainiaua  dailY,  3.6  ft^/s  (0.10  aVs)  Oct.  1,  12. 


tos  prNASQOiTos  cREer  basin 

11021340  LOS  PENASOOITOS  CREER  NEAR  RONAY ,  CA 

LOCATION. _ Lat  32*54'35*,  loro  117*07'15-,  in  Loa  Renaaqultoa  Grant,  San  Dtaqo  County,  Hydroloqlc  Onlt  18070304, 

on  left  bank  1.0  at  11.4  kal  dounatraaa  froa  Cypraaa  Croak,  and  5.5  ai  (8.8  kol  aouthwatt  of  Poway. 

DRAINAGE  AREA.— 42.1  al»  (108  ka*  I  . 

PERIOD  OP  RECORD, --Oetobar  1964  to  current  year. 

GAGE. --watar-ataqa  raeordar  and  eraat-ataga  gaga.  Altitude  of  gaga  la  260  ft  (79.2  a).  fro«  tofxigraphle  aap. 

RCNARRS.— Racorda  good.  Plow  partly  ragulatad  by  aavaral  eonaarvatlon  raaarvolra  above  atatlon.  Puaptng  fro« 

1 1 ,  along  atraaa  for  Irrigation,  plow  augaantad  by  raclalaad  water  f ton  Poway  area, 

AVERAGE  DISCHARGE.  — 18  yaara.  7.13  ftVa  (0.222  5,670  acra-ft/yr  (6.99  ■>/yr». 

EXTREMES  fOR  PERIOD  OP  RECORD . --MaklMua  dlacharga.  4,750  ft*/a  (135  »»/•)  Peb.  21,  1980,  gaga  height,  '2'J*** 
(J.I27  a)  froa  rating  curve  aatandad  above  1,400  ft*/a  (39.6  aVali  no  flow  at  tinea  in  1968,  1972,  and  1977. 

EXTREMES  tOR  CTJRREMT  YEAR.--Paak  diachatgaa  above  bate  of  400  ft*/a  (11.3  a»/t)  and  aakinum  (•)! 


f  Ims 

Discharge 
^ft*/s)  (m*/s) 

Cage 

(ft) 

height 

l») 

1445 

416 

n.i 

4.36 

1.335 

1945 

482 

13.7 

4.61 

1.405 

19no 

690 

19.8 

5.23 

1.594 

Jan.  20  1445  416  U.8  4.38  I.J35 
Pab.  10  1945  482  11.7  4.61  1.405 
Hat.  14  1900  698  19.8  5.23  1.594 

Mmiaua  dally,  0.22  (t*^a  (0.006  a^/a)  Oct.  20,  21, 


Discharge 

Gage  height 

Date 

Time 

(ft*/s)  (mVs) 

(ft) 

(n) 

Mar,  17 

1915 

•1,860  52.7 

7.31 

2.22R 

Rpr .  1 

1415 

627  17.8 

5.04 

1.536 

SANTA  MARGARITA  RIVER  BASIN 
11046000  SANTA  MARGARITA  RIVER  AT  TSIDORA,  CA 

LOCATIOM.-L.t  n-l,'.0-.  long  UI-IOM,-.  inMNSNWk  "-i*' on"- aghi' bTiJ  l’ i  ^  «u«‘ 

i!°;:c?!;cV.:r.f::?;i:na'r.dn:uia*:*‘p;!;rira«:  ?»,  i?.»,  .t  .i»  ».i  uo.o  -.a,  down.tr,... 

ORAIMACE  AREA.  — 740  al  •  (1.917  ka*  1  . 

WATER-OISCRARGE  RECORDS 

PERIOD  or  RECORD. -P.bru.ry  1921  to  currant  yaat.  Low-flow  record,  not  »,uiv.l,nt  prior  to  Oac.  10,  1980,  du. 
to  Inetelleeion  of  conemrvetlon  pond*  «bovm  downstream  •Ite. 

•ite  8.2  mi  (10. 0  km)  dovnetreem  at  different  datum. 

REMARRS.— Racorda  poor.  Plow  partly  r«)uUt.d  by  v.il  Lake  atnc.  Nov.aber  1948  (atatlon  110425001  .  Oiveraion. 
for  Irrigation  oT^kancho  California  (formerly  Santa  Mmrgarlta  Ranch  and  Pauba  Ranch). 

RVKRACe  orsCHRRGl.-S?  yeare,  33.9  ft*/a  (0-980  mVal.  24.560  acre-ft/yr  (30.5  hm*/yr), 

exTRCMPS  rOR  PKRIOO  OP  RICORD, — maximum  discharge,  13,600  ft*/a  (952  m*/a)  feb,  16,  1927,  gaqm 

10  00  ft  (5  416  m),  Site  and  datum  then  In  oee,  on  basis  of  slope-area  measurement  of  fjo  r 

iliJnun  giU  '.illl;,  is!,;  ft  (5.730  .(  Pab.  18.  1980.  po.aibly  affected  by  tide,  no  flow  for  .11  or  part  of 
most  years. 

EXTREMES  POR  CURRENT  YEAR . —Max l.u.  dlacharga,  4,120  tf/a  (117  «V.I,  Mar.  18.  g.ga  height,  7.60  ft  (2.316  .(. 
no  flow  many  daya. 


SAn  Lora  wf  luvift  basim 

SAH  Lots  BCY  RZVBB  AT  OCCAMSTDB  CA 
liOCATXOW* 33*1J*4®*,  lona  117*23*J1*  (h 

Oolt  1B070303.  on  rlqht  bank  0,7  ■!  (ill  Aal  unatrsAa*^' *"  *“*  **"  **"  D1«00  County,  Rytfroloole 
ui..tr.«  fr-  «,uth.  «d  t.2  .1  *»*«««•  «»>«v.y  5.  1.1  -r7l!i*::T 

OMIMXCS  ME*.— S9t  ia>  (1.49#  )i,«). 

“ETS^-OHOIAIICE  ucoiios 

January  Itai.'octltar  lUt  ^  lpu*U»h«(  aa  -tirnsr  Oe,annlda*|.  January  ItU,  Oetobar  1M»  to 

Saptwtwr  1«4,  iwr^ordln^*9i|lI''rt*’ilta’a  •*,!*(  1*1  *l!if  *'*  "ap-  *Prll  1#12  to 

o?o*4T.'?‘?2u.t'  *•*  •*  *>-"««-  «  rt 

KBHMKS. — daeonla  fair.  Plow  raoulncwd  hw  •  .. 

dtmralona  for  Irrlaatlon  and’doi«JMi?^uii**l>owirIntloJI‘“*i«iai2*' <*40  ha>)  .inco  l»2i.  Suuaral 
pariod  of  raeord  caqardUaa  of  upaJr.M'dI*ClS^L«!‘^®'*'  *'*"“=*  0«C«*»<!»  rapruaanta  flow  to  oeaaA  durlllj' 

Jl.*  ft./a  ,#..,9  ova).  2».„0  acro-ft/yr 

“^:f5?aSa\^"i.“a2;,:f^«-rSrior"  --  »•  »»•  ^rc  Aydroyrapn  l-aod 

-'•*  --  ».  -M,.  halant.  l,.l.  ft  ,1.2,# 


fciC— 

I 


SAN  LUIS  RET  RIVER  BASIN 

11042000  SAN  LUIS  REY  RIVER  AT  OCEANSIDE,  CA- -Cont inu«d 
WATER-QUALITY  RECORDS 

REtlOO  OR  RECORD. ••WAt«r  r«Ars  1909  to  eurrtnt  y««r. 

CHEMICAL  ANALYSES:  JoAuory  1971  to  SopttaOor  I97t. 

BIOLOCICAL  DATA:  Jonuory  1971  to  Soptoobor  1971. 

WATER  TEMRERATURES:  Rotor  yoors  1971  to  curroat  yoor. 

SEDIMENT  RECORDS:  Rotor  yoor  1909  to  curront  yoor. 

RIRIOO  OF  DAILY  RECORD. •• 

WATER  TEMRERaTURES;  Octobor  1970  to  ourroat  yoor. 

SEDIMENT  RECORDS:  ^Octobor  1900  to  Soptoabor  1970  (diocoatiauod) . 

EXTREMES  FOR  RERIOO  OF  DAILY  RECORD.-- 

SEDIMENT  CONCENTRATIONS.  Maziaua  doily  noon.  S,$00  of/L  Joa.  17,  1970;  oinioua  doilyp  2  Of/L  on  oovorol  days 
U  1972  «ad  1977. 

SEDIMENT  OISCHARCE:  Maxinua  doily,  S9,700  ton*  (S4,200  ootrlc  tons)  Jon.  17,  1970;  nininua  dolly,  O.Ol  tons  (O.Ol 
aocr&c  tons)  Nor.  4,  1969. 

EXTREMES  FOR  CURUNT  YEAR.-* 

SEDIMENT  CONCENTRATIONS:  Moxiaua  doily  ooon.  S.SOQ  ag/L  Jon.  17;  ainiaua  doily.  6  ag/L  Oct.  2-4. 

SEDIMENT  DISCHARGE:  Moxiaua  doily,  S9.700  tons  (S4,200  aotric  tons)  Jon.  17;  ainiaua  doily,  0.02  cons  (0.02 
■ocric  cons)  Oct.  1-7. 


SAN  LUIS  REY  RIVER  BASIN 

11042000  SAN  LUIS  RET  RIVER  AT  OCEANSIDE,  CA- -Cont Inuod 
WATER-QUALITY  RECORDS 

FERlOO  OF  RECORD.  “Wotor  yoors  1969  to  current  yoor. 

CHEMICAL  ANALYSES:  January  197B  to  Soptoabor  197t. 

BIOLOCICAL  DATA:  January  197B  to  Soptoabor  197B. 

WATEB  TEMPERATURES:  Wotor  yoora  1971  to  curront  yoar, 

SEDIMENT  RECORDS:  Wotor  yoor  1969  to  curront  yoor. 

FERXOO  OF  DAILY  RECORD.-- 

water  TEMPERATURES;  Octobor  1970  to  curront  yoor. 

SEDIMENT  RECORDS:  ^Octobor  196B  to  Soptoabor  1978  (discoatUuod) . 

BXTUMES  FOR  PERIOD  OF  DAILY  RECORD. -- 

SEDIMENT  CONCENTRATIONS:  Maxiaua  doily  aoon,  S,SB0  ag/L  Joo.  17,  1978;  ainiaua  doily,  2  ag/L  on  sororol  days 
in  1972  and  1977. 

SEDIMENT  OISCHARCE:  Maxiaua  doily,  S9,700  Cons  (S4,200  aotric  tons)  Jon.  17,  1971;  ainiaua  doily,  0.01  cons  (0.01 
aotric  cons)  Nor.  4,  1969. 

EXTREMES  FOR  CURRENT  YEAR.-- 

SEDIMENT  CONCENTRATIONS:  Maxiaua  doily  aoon,  S,S80  ag/L  Jon.  17;  ainiaua  dally,  6  ag/L  Oct.  2-4. 

SEDIMENT  DISCHARGE:  Maxiaua  doily,  $9,700  tons  ($4,200  aotric  tons)  Jan.  17;  ainiaua  doily,  0.02  tons  (0.02 
aotric  tons)  Oct.  1-7. 


SANTA  MANCAAITA  IIIVTR  BASTN 


11044000  SANTA  lUKGAAXTA  RIVTK  AT  TSZOORA,  CA 

LOCATION.— >LAt  33*11  M0*«  Ion?  117*20*45*,  La  mkNW%  aac.!!*  T.  10  S. .  R.4  S«n  Olaqo  County,  tydroloqlc  Onit 
1S070302,  on  Caap  Joaapti  fl.  Pondloton  Naval  Raaomtlon,  on  rlqht  bank  7.9  al  (12.7  ka)  upatraaa  froa  aoueh 
at  Pacific  Ocaan  at  Basllona  Road  Brldoa,  Prior  to  Oac«  10,  19B0,  at  alta  4.2  al  (10.0  kal  downatraaa. 

DRAINAGI  Ak2A.— 740  ai<  (1,917  ka<  I  . 


NATBK-41ISCIURCK  RBCDBDS 

PCRIOO  OP  RSCOBD.— 'Pabruary  1923  to  currant  yaar.  Low-flow  racorda  not  aquipalant  prior  to  Dae.  10,  19B0,  duo 
to  Inatallatlon  of  conaarvation  penda  abova  downatraaa  alta« 

CAGE.— Watar-ataqa  raeordar.  Saa  N$P  1735  for  hlatory  of  chanqaa  prior  to  Now.  27,  1935.  Now.  27,  1935,  to 
Pab.  25,  1970,  at  alta  5.4  al  (B.7  ka)  downatraaa  at  dlffarant  datua.  Pab.  25,  1970  to  Dae.  10,  1980,  at 
alta  4.2  ai  (10,0  ka)  downatraaa  at  dlffarant  datua. 

BDIARKS.— Racorda  poor.  Plow  partly  raqulatad  by  Vail  Laka  ainca  Howaabar  1948  (atatloa  11042500).  Olvaralona 
for  irrigation  on  Rancho  California  (foraarly  Santa  Nargarita  ftandt  and  Pauba  Ranch). 

AVERAGE  DISCHARGE.— 59  yaara.  33,9  ft*/a  (0-940  a'/al,  24,540  acra-ft/yr  (30-3  ha'/yr). 

EXTREMES  POR  PBRZOO  OP  RECORD.— Manliauii  diacharga,  33,400  fc»/a  (952  a>/a)  Pab.  14,  1927,  gaga  haight, 

18.00  ft  (5.484  a),  alta  and  datua  than  in  uaa,  on  baaia  of  alopa— aran  aaaauraaant  of  anzlaun  flowt 
aaxlnua  gaga  haight,  18.80  ft  (5.730  a)  Pab.- 18,  1980,  poaalbly  affactad  by  tldai  no  flow  for  all  or  part  of 

aoat  yaara. 

EXTREMES  POR  CDRRENT  TEAR.— Kaxlaua  diacharga,  4,120  ft»/a  (117  a*/a),  bar.  18,  gaga  haight,  7.40  ft  (2.314  a)i 
no  flow  aany  daya. 


SANTA  MARGARITA  RIVER  lASIN 

11046000  SANTA  MARGARITA  RIVER  AT  YSIDORA,  CA- -Continued 
HATER-QUALITY  RECORDS 

PERIOD  OF  RECORD. ’oHatar  years  1969  to  Saptaabar  1978  (discontlnuad) . 

HATER  TEMPERATURES:  Hatar  years  1969  to  Sapteaber  1971. 

SEDIMENT  RECORDS:  Hater  years  1969  to  Septeaber  1971. 

PERIOD  OF  DAILY  RECORD. •• 

SEDIMENT  RECORDS:  October  1968  to  Saptaabar  1978  (discontlnuad). 

REMARKS. --Sad inant  table  oaitted  for  no*flow  periods  October  to  Oactabar. 

EXTREMES  FOR  PERIOD  OF  DAILY  RECORD. -- 

SEDIMENT  CONCENTRATIONS:  Maxinua  daily  aean,  15,000  ag/L  Fab.  24.  1969;  ainlaua  daily  aaaa,  no  flow  for  aany 
days  each  year. 

SEDIMENT  DISCHARGE:  Maxinua  daily,  «34,000  tone  (484,000  aatrlc  tons)  Feb.  24,  1969;  ainiaua  daily,  0  tons  on 
nany  days  each  year. 


^^SEDIHENT  CONCENTRATIONS:  Maxinua  daily  neen,  6,360  ng/L  Mar.  1;  ninlaua  daily  naan,  no  flow  aany  days  duriof 

SEDIWNT  DISCHARGE:  Maxinua  daily,  206,000  tons  (187,000  metric  tons)  Mar.  1;  nininua  daily,  0  tons  for  aany 
'days  during  year. 


SAN  JUAN  CReeir  iasxn 


tL04(S90  SAM  JUAN  CNCCR  RT  SAH  JOAN  CAMSTNANO*  CA 

LOCATION. --LAt  )3«29*31*,  lon9  117*39*41*.  In  St%Ne%  Me. 12.  T.9  S..  N.t  w. .  0r«n9e  County.  Nydroloqio  Unit 
18070301.  ON  loCt  bnnN  300  ft  <90  ml  nbovo  Cnnino  C«piatrano  bridqo.  0.3  mi  (0.5  ka)  upncrena  froa  Arroyo 
Trnbueo*  nnd  0.8  al  <1.0  ka|  south  of  Ssn  Juan  Cspistrano. 

OiiAlNACe  AfiCA.**117  al*  (303  kn*). 

NATCt-OISCNARCS  OeCOSOS 

PCNIOO  Of  RCCORD.— Oetobor  1989  to  currant  yosr. 

CACE.— 4i«tsr-''ts4a  rococdar.  Altiturta  of  9090  is  87  ft  (20  n|.  froa  topooraphic  aap.  Prior  to  Jan.  10.  1979.  at 
Jatua  10.00  ft  (3.048  a)  hiohar.  Prior  to  Au9.  39.  1979.  at  slta  300  ft  (90  a(  downatraaa  on  dewnatraan  alda 
of  b  <d9a. 

RCHARKS.— 'acords  fair.  No  raoulation  abova  station.  Capistrano  Wator  Co.  dlvorts  3.0  al  (4.8  ka|  t^straaa. 
Various  aaounts  of  dlvartad  uatar  raaeh  station  as  Irrioation  raturn  floa  and  rislnq  around  water.  Oats  for 
San  Just.  Craak  near  San  Juan  Capistrano  (station  110489001  praviously  eollaetad  at  sit#  2.8  nl  (4.9  ko|  uo- 
straaai  uas  publishad  as  craak  only  and  eonblnad. 

AVERAGE  DISCHARGE.— 13  yasrs.  24,5  ft»/s  (0.894  a*/al,  17,750  acra-ft/yr  (21.*  An»/yr>. 

EXTREMES  POR  PERIOD  OP  RECORD.— Max InuM  dlscharqa.  14.700  ft*/a  (418  a*/s>«  astlAatad.  Mar.  4.  1979.  anon  holqht. 
7.0  ft  (2.13  nl.  fro«  floodnarks,  slta  and  dstua  than  in  usa^  on  basis  of  stopa*conaayanea  study;  naslMun  9090 
haiqht,  17.8  ft  (5.44  m\  Pah.  18.  1980  (froa  floodnarksW  no  flow  at  tlaaa  In  sons  years. 

EXTREMES  OUTSIDE  PERIOD  OP  RECORD. PI ood  of  Peb.  25,  1989,  22.400  ft*/s  (834  n*/s).  at  site  7.9  al  (4.5  kal 
upstreaa,  as  station  IL048500. 

EXTREMES  POR  CURRENT  YEAR.— Peak  dlscharoea  above  base  of  200  ft*/e  (9.88  a*/s)  and  aaxlaun  (*)t 

Discharge  Gage  height 

Data  TiJM  (ft*/s)  (a*/a)  (ft)  (n) 

Mar.  17  2045  1,890  53.5  13.91  4.240 

Apr.  1  1430  583  19.9  12.83  3.850 

Mlnimisa  daily.  0.10  ft*/e  (0.003  ■*/s)  Sept.  4. 


SAM  JQAM  CXSEE  EAJZN 

li04«5S0  *»«  .roM  CtflK  »*  *»H  JOJUl  CAMSTMIW.  «— Contlnu«> 

wAtta-goMirr  mookm 


nitXOO  or  lUICO*.— ¥.t.r  yur.  nil  to  e»rt«ot  jmtt. 
MATZR  TOirtAAltlAM  I  Waur  y..r.  1171  to  eurraat  y..r. 
SKOIinirr  uooROai  Vatar  yaar.  1171  to  eurraat  y.w> 

rcAioo  or  oailt  rxcoao.— 

UATZa  TUtrcMmiSSi  Oetobar  1170  to  eurrmt  yaw# 
SEOUmrr  acoommi  oetobar  1170  to  eurroat  yow. 


“ISSJ»?’^SS?SAKoS“*HS2S'<Ully  ««.  ».000  oo/t  rob.  10.  1100,  W.l.a.  dolly  »o  no.  for  wey 

lUKl—  d.lly.  111.000  tow  (100,000  -trie  tew.  -or.  4.  1170,  oiulw.  dolly.  0  tow 


(0  satrie  tanel  an  neny  deye  during  n©**  years. 


owl—  dally  w«.  1.140  -,/L  wr.  10.  Wol—  daily  w«.  I  l/I.  -r.  1*.  Ao,.  11, 

ItSim^  OISCHAAO*.  MW1.U.  dally.  7,710  ton.  (*.111  -trie  tow.,  -r.  10,  .1.1—  dally,  0  ton. 

(0  aetric  tons)  seversl  dsys  during  August  snd  Septanbsr. 


v.WFvrjirj^j  wv  mr^  v-  v.  wwrTwrvw  v^  •:-- » -  r- 


SAN  JUAN  CREEK  BASIN 

U046S50  SAN  JUAN  CREEK  AT  SAN  JUAN  CAPISTRANO,  CA 

LOCATION  (REVISED). --L»t  33‘29'3r*.  long  II7*39'41”.  in  SW^SE'iNE'*  sec. 12,  T.8  S..  R.8  W.,  Orenge  Countv,  Hydrologic 
Unit  18070301,  on  left  bank  300  ft  (90  «)  above  Caaino  Capistrano  bridge,  0.3  iRi  (O.S  km)  upsirean  froia  Arroyo 
Trabuco,  and  O.o  ni  (1.0  kn)  south  of  San  Juan  Capistrano. 

DRAINAGE  AREA. --117  ni*  (303  kmM  • 


nater-discharce  records 

PERIOD  OF  RECORD. ' -October  1969  to  current  year. 

GAGE. '-Nater-stage  recorder.  Altitude  of  gage  is  67  ft  (20  n) .  fro*  topographic  aap.  Prior  to  Jan.  10,  1979,  at 
datuK  10.00  ft  (3.048  •!  higher.  Prior  to  Aug.  29,  1979.  at  site  300  ft  (90  ■)  downstrean  on  downstreaa  side  of 
bridge. 

REMARKS. --Records  fair.  No  regulation  above  station.  Capistrano  Water  Co.  diverts  3.0  ai  (4.8  ka)  upstreaa. 
Various  amounts  of  diverted  water  reach  station  as  irrigation  return  flow  and  rising  ground  water.  Data  for 
Satv  Juan  Creek  near  San  Juan  Capistrano  (station  11046S00)  previously  collected  at  site  2.8  ai  (4,S  km)  upstreaa 
was  published  as  creek  only  and  combined. 

AVERAGE  DISCHARGE. --U  years.  27.6  ftVs  (0.782  a>/s)  ,  20,000  acre-ft/yr  (24.7  haVyr)  . 

EXTREMES  FOR  PERIOD  OF  RECORD .  -Max imun  discharge,  14.700  ftVs  (416  aVs)  .  estiaated.  Mar.  4  ,  1978,  gage  height. 
7.0  ft  (2.13  ffl) .  froa  floodmarks,  site  and  datum  then  in  use;  on  basis  of  slope-conveyance  study;  aaaimua  gage 
height,  17.8  ft  (S.44  n)  Feb.  18,  1980  (from  floodmarks);  no  flow  at  times  in  some  years. 

EXTREMES  OUTSIDE  PERIOD  OP  RECORD. -- Flood  of  Feb.  2S,  1969,  22,400  ftVs  (654  mVs).  at  site  2.8  mi  (4.S  ka) 
upstream,  as  station  I1046S00. 

EXTREMES  FOR  CURRENT  YEAR. --Peak  discharges  above  base  of  200  ftVs  (S.66  aVs)  and  aaxiaua  (•). 
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Arrojro  Trabuco  naar  San  Juan  Caplatrano.  Calif. 


Ifcanpn— ut  JJni'JS’,  lens  117*40'0a*  In  nriicixl 
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north  of  Cmptitr^rw. 
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4o>.5.  San  Onafra  Crtnic  at  San  Onnfm,  Calif. 


Ljc-»tton."Ut  j3*23'QU*.  lofu  117»34'8a*.  In  SMMB^dBt  aae.U.  T.9  S..  B.T  B..  on  laft 
bank  0.1  ai:*  nortn  at  San  Onofra,  0.3  nlla  upatraaa  frea  U.  S.  Mlgnaay  101,  and 
0.5  alia  t^itrtan  frea  aautn. 

Cral2adj_2£2l.  "48.2  aq  al. 

Racorla  aaal  latla. --Oetobar  1944  to  Saptaatar  1940. 

Qa.ia ■  »-Batar-ataaa  raeordar.  Allltuda  of  ga«a  la  15  ft  (fraa  topa|raphte  nap). 

A«at-iaa  dlaertr <a. --14  yoara  (1944-CO).  1.89  cfa  (934  acra-ft  par  yaar);  Bodlan  of  yaarly 
aaan  illaerarijaa ,  taro. 

Batr?aaa.—l»40-<;0!  MaalMa  dlaeharga.  S.oO.  efa  Apr.  1.  19S4  (ga<a  halglit,  4.90  ft)j  no 
rioa  for  aoat  or  all  of  aacn  yaar. 

8<aanta.--fuiolna  abova  atatlon  for  Irrigation  and  aatar  aupply. 
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40.7.  San  ktao  CToaC  ac  San  (toafra.  Calif. 


Leeatlon.—Ut  S3*S3'44*.  lone  117*3S'!1*.  In  aao.14.  T.9  S..  R.7  M.,  on  rlAt 

aaoTM-S  alia  upatraan  fron  0.  S.  Blgliaay  101,  0.9  Mia  apatraan  fren  noatb,  1.3  Mlaa 
aorUMaat  of  San  (toofra.  and  8. 35  Mlaa  doaaiatraan  fraa  Ctlatlanltaa  Craaa. 

Sral.-Mta  v»a.--133  aq  M. 

Raeorda  aaallaala.— Oetabof  1944  to  SaptONMr  1940. 

Cana . -datar-atana  raeordar.  Altlttida  of  gaga  la  80  ft  (fren  topograpMe  nap). 

Aaar^na  dlacBarTa.— 14  yoara  (1944'^).  5.44  efa  (3.970  aera-ft  par  yaar);  aadlM  of 
yaarly  aaan  ataehafgaa.  lare. 

btraania. ••1944*40:  MutlM  dlseltafio.  4.450  efa  Apr.  1.  1954  (gaga 
non  for  all  or  aavaral  aenttta  la  ancA  yaar. 

Panama ■ -Hllnor  floaa  ragulatad  by  parealatlon  baalaa. 
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Typical  hydrographs  of  stora  events  in  aajor  sireaast  San 

Diego  Region 
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Figure  C6-4  Composite  bed-material  samples  collected  at  station 
11046000  by  the  USGS  between  November  27,  1967,  and 
August  16,  1973  and  by  Brownlie  on  November  23,  1978. 
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SAN  LUIS  KEY  RIVER  BASIN 

110*2000  SAN  LUIS  REY  RIVER  AT  OCEANSIDE.  CA- -Cont inutd 
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Figure  C7-4  Composite  bed-material  samples  collected  at  station  11042000 
by  the  USGS  between  January  19,  1970  and  August  16,  1973 
anf  by  Brownlie  on  November  23,  1978 
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Figure  C9-4  Composite  surficial  bed-material  samples  collected  at 

11022500  by  the  USGS  on  November  2,  1972,  and  August  21 
1973,  and  by  Brownlie  on  November  24,  1978. 
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Figure  ClO-4  Composite  bed-material  samples  collected  at  station  11013500 
by  the  OSGS  between  June  13,  1969  and  August  16,  1973  and 
by  Brownlie  on  November  24,  1978. 


SXN  ONOfftE  CREEK  BASI*i 
110462S0  SAN  ONOrRE  CREEK  AT  SAN  ONOERE,  CA 

V»TION.— L«t  33*23'00-,  lonq  UT34-22-,  in  SEIiSEi,,  .ec.l4,  T.O  S.,  R.7  w.,  San  nieqo  County,  Hydrologic  Unit 
18070301,  on  left  bank  0.2  ™i  10.3  kol  north  of  San  Onofre,  0.3  mi  (0.5  kni  upstream  from  Interstate  5,  and 
O.S  (0.8  kn)  upstrtt«m  from  mouth. 

iDHA INAGE  AREA.— 4  2.2  mi*  (10  6  km*). 

PERIOO  or  RECORD. -- 

SEDIMENT  RECORDS:  January  to  September  1^82. 

Paur  ICLE-SI/E  01SIR18UTION  Of  suSPENOtl)  SEOlMCwr,  ii*r£P  r£4W  OCTOttfR  ]9fll  fO  SCPTEmBCH  I98^ 
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MAATICLC-SUe  DISTRIBUTION  Of  SuNfACE  b£0  MATEHUt*  vATtA  TEAM  JCTOBEN  198)  TO  SEPT£mB£A  1982 
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SAM  MATEO  CREEK  BASIN 


I104S370  SAN  MATEO  CREEK  AT  SA»:  OKORRE,  CA 

**®CATION,~L«t  33*23*2S*,  Ion9  117*35*23*»  in  SE%NW%  ■«c.l4  T.S  S*»  R.  7  N,,  San  Dl*90  County,  Hydrologic  Unit 
18070301*  on  downstroM  tid*  of  old  0«S.  Highway  101  bridga,  0.4S  •!  (0.7  knl  upstroan  from  mouth  and 
2.SS  mi  (4.1  km)  downstream  from  Cristianitos  Creek. 

DRAINAGE  AREA.— 132  mi>  (332  km>|. 

PERIOD  OP  RECORD.— 

SEDIMENT  RECORDS:  January  to  Septesiber  1982. 

PARTICLE-SIZE  DISTRIBUTION  OP  SUSPENDED  SEDIMENT*  uaTCR  TEAR  OCTOBER  1981  TO  SEPTEMBER  1982 
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PARTlCLE-SlZe  DISTRIBUTION  OP  SURFACE  BED  MATERIAL*  MATER  YEAR  OCTOBER  I9BI  TO  SEPTEMBER  1982 
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las  fLDItSS  CREEK  BASZM 

1104S10Q  LAS  PLORES  CREEK  NEAR  OCEANSIDE,  CA 

LOCATION.— L«t  33*17*36*,  lonq  117*27*06*,  in  SE%tM%  s«c.24,  T. 10  S. ,  R.6  N. ,  S«n  Oicgo  County,  Hydrologic  Onlt 
18070301,  on  left  bank  0.1  »1  (1.3  ka)  upetreaa  froa  laouth  end  8.5  mi  (13.7  ka)  northweet  of  Oceenelde. 

DRAINAGE  AREA.— 36.6  ■!>  (66.7  ka<  K 

PERIOD  OP  RECORD.— 

SEDIMENT  RECORDS t  January  to  September  1982. 
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SAM  JUAN  CREEK  BASIN 

U0465S0  SAN  JUAN  CREEK  AT  SAN  JUAN  CAPISTRANO,  CA--Centinucd 
WATER-QUALITY  RECORDS 

PERIOD  OF  RECORD. - -Water  years  1971  to  current  year* 

WATER  TEMPERATURES:  Water  years  1971  to  current  year. 

SEDIMENT  RECORDS:  Water  years  1971  to  current  yeer. 

PERIOD  OF  DAILY  RECORD.-- 

WATER  TEMPERATURES:  October  1970  to  current  year. 

SEDIMENT  RECORDS:  October  1970  to  current  year. 

EXTREMES  FOR  PERIOD  OF  DAILY  RECORD. -- 

SEDIMENT  CONCENTRATIONS:  Mazieua  daily  eean,  22,000  af/L  Feb.  11,  19S0;  niniaua  daily  mean,  no  flow  for  aaay  deys 
in  1970-72. 

SEDIMENT  DISCHARGE:  Maxiaua  daily,  531,000  tons  (500,000  aetric  tons)  Mar.  4,  1978;  ainiaua  daily,  0  tens  on  aany 
days  during  aost  years. 

EXTREMES  FOR  CURRENT  YEAR.-- 

SEDIMENT  CONCENTRATIONS:  Maxinua  daily  mean,  22,000  ag/L  Feb.  18;  ainiaua  daily  aean,  4  ag/L  July  10,  11,  10,  19. 
SEDIMENT  DISCHARGE:  Maxiaua  daily,  250,000  tons  (227,000  aetric  tons),  Feb.  18;  ainiaua  daily,  0.04  tons 
(0.04  aetric  tons)  several  days  during  Noveaber  and  Deceaber. 
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ACTIVE  STREAM -GAGING  STATIONS 


OCEMA  OISCHARGE  SUMMARY 


STATION  NAME 


Fullcrcui)  Crvvk  ac  Klchmaii  Av«nu«,  Fullurton 
ALIso  Crtfvk  near  Jcranlmu  HoaU,  £L  Toro 
Arroyo  Trjboco  jc  Caaino  CaplkCranu 
Saiica  Ana  Klver  aC  Imparlai  Highway 
Alanada  Scorn  Cliannal,  Orange 

20/  UcaCmInAiCar  rhaunal  al  Kaach  Hlvd. 

211  Braa  Craak  at  UarllogtAoi  Avuoiia,  Ituaiia  Park 

21  i  Carbon  Canyon  Ulvaraloii  Channal ,  Anuhaln 

2U  Sane  logo  Creak  at  Villa  Park  Ikia 

216  f-:l  Modaiia  -  Iralna  Channal  al  My/ord  Kiind 

217  Caat  Cardan  Grove  -  Ulncaraburg  Channal.  HunctngCon  Baacli 

8  Ukii  Creek  ar  Crown  Vallay  Parkway.  Mlaalon  Viejo 

0  Sa'nca  Ana  -  Delhi  Channal  ae  (rvlne  Avanua 

2  Laguna  Canyon  Channal  ae  Woodland  Drive 


MOMENTARY 

PEAK 


U/S 


7S1U0  UJ-01-8) 

17JU0  02-27-83 

69300  02-27-83 

268000  03-01-83 

62200  03-01-83 


MAXIMUM  MINIMUM  MEAN  TOTAL 
OAY  OAY  DAILY  VOLUME 


L/S  I  L/S 


3  603 

0  118 

0  698  I  21900 

330  161001307000 


61900  03-01-83  7900 

30300  03-01-83  16700 

360UI)  03-03-83  22700 

162000  03-01-83  22900 

36000  03-01-83  26200 

139000  02-27-83  17600 

123000  03-01-83  39300 

39600  03-01-83  3820 


3621  12100 


630 1  13300 
3671  11300 
667 1  16300 
2800 


uses  HISTORICAL  DISCHARGE  SUMMARY 

STATIONS  IN  OR  AFFECTINO  ORANOC  COUNTY 


STATION  NAME 


Brt«  crc«k  b«low  Br««  0«a 
C^rbun  Cr««k  b«Low  Carbon  Dan 
FulI«rcon  Crvck  below  Fullerton  Oea 
San  01e)(O  Creek  near  Irvine 
San  Juan  Creek  at  San  Juan  Caplacrano 
San  Juan  Creek  at  San  Juan  Capistrano 
Santa  Ana  River  below  Prado  Oua 
Prior  to  Prado  Oaa  Construction 
Ssnta  Ana  River  ac  Santa  Ana 
Santiago  Creek  at  Modjeska 
Santiago  Creek  at  Santa  Ana 


PCRIOO  OF 
RECORD 


HISTORICAL  data 


MOMENTARY  PEAK 


L/S  I  DATE 


02.18-80 

02-25-69 

01-25-69 

02-16-80 

02-25-69 

03-02-38 

02-21-80 

03-02-38 

03-02-38 

03-02-38 

02-25-69 


*  Station  curr«ntIy2CoIlecclng  data 

**  Excludea  2,000  ka  above  Lake  Elsinore 

#  Approxlnacely  1.7  aililon  L/S  Is  not  included  because  It  broke  out  at  the  river  channel  upstreaa  ac 
Che  gaging  station 

L  /  £  ^  f  cJ 


STATION  NO.  4 

ALISO  CREEK  NEAR  JERONIMO  ROAD,  EL  TORO 

LOCATION:  LATITUOe  33»3T'30*,  LONGITUDE  IIT^Al'OT*.  ON  THE  NORTH  SIDE  OF  THE  IMPROVED 
CONCRETE  CHANNEL  91m  (300ft)  UPSTREAM  OP  JERONIMO  ROAD. 

DRAINAGE  AREA:  2l<IO*m*  (S.ltomI). 

GAGE:  WATER  -  STAGE  RECORDER.  GAGE  ELEVATION  131  m  (430M)  MSL. 

CHANNEL:  CONCRETE  LINED. 

PERIOD  OF  RECORD;  OCTOEER  1930  TO  PRESENT. 

REMARKS:  SEVERAL  SMALL  CONSERVATION  RESERVOIRS  IN  WATERSHED  ABOVE  GAGE.  NORMAL  FLOW 
AFFECTED  BY  RETURN  FLOW  FROM  IRRIGATED  AREAS  AND  DISCHARGE  FROM  LOCAL  WATER 
SUPPLY  RESERVOIR. 


STATION  NO.  122 

SANTA  ANA  RIVER  AT  IMPERIAL  HIGHWAY 


LOCATION!  LATITUDE  33*  52' 32' ,  LONDITUOE  117*  47*  17'  APPROXIMATELY  183.8  m  (600  ft.)  UPSTREAM 
OF  IMPERIAL  HIGHWAY  6RI0GE . 

DRAINAGE  AREA:  3977  X  IO*m*  (1536  sq-.ml). 

GAGE'-  FLOAT  OPERATED  WATER-STAGE  RECDRDER.  GAGE  ELEVATION  86.6  m  (264  ft). 

CHANNEL!  TRAPEZOIDAL  EARTHEN  WITH  ROCK  LINED  BANKS. 

PERIOO  OF  RECORO!  DECEMBER  1934  TO  PRESENT.  SEVERAL  YEARS  MISSING. 


REMARKS:  FLOW  REGULATED  BY  PRADO  DAM.  NATURAL  FLOW  AFFECTED  BY  GROUND  WATER  WITHDRAWAL 
IRRIGATION  AND  INDUSTRIAL  RETURN,  AND  LARGE  QUANITIES  OF  IMPORTED  WATER. 


STATION  NO.  217 

EAST  GARDEN  GROVE  -  WINTERSBURG  CHANNEL, 
HUNTINGTON  BEACH 


LOCATION:  LATITUDE  33*42'58“.  LONGITUDE  ll7»S9'57*  APPROXIMATELY  200m  (650ft)  NORTH  OF  THE 
INTERSECTION  OF  GOTHARO  STREET  AND  WARNER  AVENUE . 

! 

DRAINAGE  AREA:  53.8  *  IO*m*  (20.8  SQUARE  MILES)  INCLUDING  7.  2  »  IO*m*  (2.8  SQUARE  MILES)  ABOVE 
MASTER  RETARDING  BASIN. 

GAGE:  WATER -STAGE  RECORDER.  GAGE  ELEVATION  7.6m  125(f)  MSL. 

CHANNEL:  trapezoidal  EARTEN. 

PERIOD  OF  RECORD  =  DECEMBER  1967  TO  PRESENT. 

REMARKS:  FLOW  AFFECTED  BY  RETARDING  BASIN  APPROXIMATELY  l.27»lO'*Hi  (7.5  MILES)  UPSTREAM. 


J 


STATION  NO.  218 
OSO  CREEK,  MISSION  VIEJO 

LOCATION:  LATITUDE  33*33'29"  LONGITUDE  II7«40'33".  APPROXIMATELY  370m  (1200ft)  WEST  OF  THE 
INTERSECTION  OF  CROWN  VALLEY  PARKWAY  ANO  SAN  DIEGO  FREEWAY. 

DRAINAGE  AREA:  36.2xlO*m*  (14  SQUARE  MILES). 

GAGE:  WATER-STAGE  RECORDER.  GAGE  ELEVATION  7Sm  (2S0ft)  MSL. 

CHANNEL:  CONCRETE  LINED  TRAPEZOIDAL. 

PERIOD  OF  RECORD:  DECEMBER  1969  TO  PRESENT. 


REMARKS:  NO  REGULATION  OR  DIVERSION  ABOVE  GAGE. 


STATION  NO.  220 

SANTA  ANA -DELHI  CHANNEL  AT  IRVINE  AVENUE, 
COSTA  MESA 


LOCATION'  LATITUDE  33*39'3^',  LONGITUDE  I17*52'49f’,  ON  THE  SOUTHWEST  (DOWNSTREAM)  SIDE 
OF  THE  IRVINE  AVENUE  BRIDGE, 

DRAINAGE  AREA'  4.56xlO'm*  (17.6  SQUARE  MILES). 

GAGE'  WATER -STAGE  RECORDER.  DATUM  OF  GAGE  IS  1.8  METERS  (  6  FEET)  ABOVE  MEAN  SEA  LEVEL. 

CHANNEL'  trapezoidal  EARTHEN. 

REMARKS  NO  REGULATIONS  OR  DIVERSION  ABOVE  GAGE. 

ADDITIONAL  RECORDS  AVAILABLE  FOR  LOCATION  1900  METERS  (1.2  MILES) 
UPSTREAM  FROM  OCTOBER  1949  TO  JUNE  1961. 


STATION  NO.  222 

LAGUNA  CANYON  CHANNEL,  LAGUNA  BEACH 

LOCATION:  LATlTUOe  33*33'OS*.  LONGITUDE  Il7«4a'00“.  ON  THE  SOUTH  SIDE  OF  LAGUNA  CANYON  CHANNEL 
7.6m  (23 ft)  UPSTREAM  OF  WOODLAND  DRIVE  BRIDGE. 

DRAINAGE  AREA:  21.4 1 10* m*  (8.3  SQUARE  MILES). 

GAGE:  WATER-STAGE  RECORDER.  GAGE  ELEVATION  20.4  m  (67ft)  (FROM  CHANNEL  PLANS). 

CHANNEL:  CONCRETE  RECTANGULAR  WITH  V- BOTTOM. 


PERIOD  OF  RECORD:  NOVEMBER  1971  TO  PRESENT. 


4.  Deacriptlons  of  gafea,  froa  U.S.  Geological  Survey 

Publicationa 


SAH  OlECO  CREEK  BASIN 

11048S00  SAN  DIEGO  CREEK  AT  SAND  CANYON  AVENUE »  NEAR  IRVINE,  CA 


LOCATION. '-Lat  33*39’S0",  long  117*46*16'*,  in  San  Joaquin* Grant ,  Orange  County,  Hydrologic  Unit  16070204,  on 
downstreae  side  of  Sand  Canyon  Avenue  bridge,  1.0  ai  (1.6  km)  southwest  of  East  Irvine,  and  2.6  mi  (4.S  km) 
east  of  Irvine. 

DRAINAGE  AREA.--  '  5  ■!>  (104.9  ka^}. 


WATER-DISCHARGE  RECORDS 

PERIOD  OF  RECORD.  Jctob.r  1949  to  currant  y.ar.  Prior  to  October  1976  published  *s  "near  Irvine”. 

GAGE. --Rater-stage  recorder.  Altitude  of  gage  is  140  ft  (42.7  a),  from  topographic  aap.  Prior  to  Oct.  1.  1976. 
at  site  1.0  ai  (1.6  ka)  downstreaa  at  different  datua. 

REMARKS. --Records  poor.  Sewage  inflow  and  Irrigation  runoff  cause  low-flow  fluctuations  in  discharge. 

COOPERATION. --Eight  discharge  aeasureaents  were  furnished  by  Orange  County  Environaental  Hanageaent  Agency. 

AVERAGE  DISCHARGE.-- 31  years,  S.tl  ftVs  (0.16S  a'/s) ,  4,210  acre-ft/yr  (S.19  ha’/yr) . 

EXTREMES  FOR  PERIOD  OF  RECORD. --Maxlaua  discharge,  7,720  ft’/s  (219  a’/s)  Feb.  16,  1960,  gaga  height.  21.17  ft 
(6.433  a),  froa  rating  curve  extended  above  603  ft’/s  (17.1  a’/s)  on  basis  of  slope-area  aaesureaent  at 
gage  height  19. SS  ft  (S.9S9  a);  no  flow  for  long  periods  in  aost  years. 

EXTREMES  FOR  CURRENT  YEAR. --Peak  discharges  above  base  of  1,300  ft*/s  (42.3  a’/s)  and  aaxiaua  (*) ,  froa  rating 
curve  extended  as  explained  above. 


Oftte 

Tina 

Discharga 
(ft’/s)  (a’/s) 

Gage 

(ft) 

height 

(■) 

Date 

Tine 

Discharge 
(ft’/s)  (a’/s) 

Gage  height 

(ft)  (n) 

Jan.  11 

0630 

4,0S0 

IIS 

18.61 

S.672 

Feb.  16 

2050 

•7,720 

219 

21.17 

6.4S: 

Jan.  29 

0230 

S.230 

146 

19.  SS 

5.9S9 

Feb.  20 

2250 

5,780 

107 

11.24 

S.S6< 

Pab.  15 

1550 

7,560 

201 

20.96 

6.589 

Mar.  2 

IBIS 

1,S20 

45.0 

IS. SI 

4.72: 

Mlniaua  dally  discharge,  0.63  ft’/s  (0.024  a’/s)  June.  17. 


iLzao  aim  usa 

476.  AllM  Creak  at  B  Tero.  CaJlf. 

La»tlon."Ut  33*37*34*.  loM  117*41<<a*.  In  Canada  de  lea  Rllaea  Or«it.  at  deanatraaB 
^sTSPof  rl^t  abutaent  of  Second  Straal  Bnd«a  at  B  Totv,  Oranca  Cotaity. 

Dralnaae  area.-- 4.3  ad  al.  apprealaately. 

aecorda  available . —October  1930  to  Saptaaber  19M. 

laae .  — aeter-iteae  recorder.  Altitude  of  gape  la  440  ft  (froa  tapoprapMe  nap). 

averaae  dlscnante.— 30  jeare  (1930-60).  0.72  cfa  15E1  aere-fc  par  year);  aadlan  of  yaarly 
dlscnai^a.  0.3  cfs  (220  acre-ft  per  year). 

Xi-.reMs. "1930-60;  dlecharpe.  1.960  cfa  NO.  6.  1937;  no  flow  for  Boat  of  eaeh 

year 

Coooeret Ion. --Records  furnished  by  Jranae  County  Flood  Control  District. 
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SMTTA  ANA  UVI>  SASIH 


11071000  OAMTA  ANA  RtVMt  Alt  SANTA  AHA,  CA 


tOCATION.— I«c  ]3*44'S0*.  lan«  117*S4*]0*.  In  SHtiSC%  AM. 10.  T.S  S.,  •.  10  H.,  OrAnqa  County,  Rytfroloqlc  Ontt 
10070103,  on  rtqht  banA  SO  ft  (IS  ■(  Oownatroan  (ram  fifth  Straot  Otldqa  In  Santa  Ana  and  l.S  al  (l.S  kn) 
dwnatraaa  froa  Santlaqo  Crank,  frlor  to  Ho*.  3t,  lt7S,  at  alta  SO  ft  IIS  a)  opatraaa. 


DAAINAGS  ANSA. — 1,700  Bl*  14,403  ka'I,  aacludaa  7t0  al*  II. SOS  ka*l  abova  Laka  Slalnora. 

HATSA-OtSClAAOS  RtCOSOS 


KUOO  or  RtOOlB.— January  1S21  to  currant  yaar. 


HSVXSBO  RSCOROS. — ND*  CA-74-li  Oralnaqa  araa.  MDS  CA-TS-li  1070  (Ml. 


GACX.  Matar-ataqa  racordar.  Oatua  of  yaqa  la  01.23  ft  (14.002  al  Oranqa  County  datua.  Jan.  3,  1023,  to 
Jan.  24,  1020.  at  aaaa  alta  at  dlffarant  datua.  Jan.  2S,  1020.  to  Juna  20,  1040,  at  alta  4S0  ft  1137  a| 
(Batrao  at  dlffarant  datia.  Juna  21.  1040.  to  Nay  2.  1000.  at  aaaa  alta  at  dlffarant  datia.  fab.  20,  1001, 
to  Oct.  1.  1001,  at  aaaa  alta  at  datua  27.00  ft  It. 230  al  blyhar.  Oct.  2.  1001,  to  Hoa.  20,  1070,  at  aaaa 
alta  at  datiM  20.00  ft  (7.020  al  hl^ar.  Ho*.  20,  1070.  at  aaaa  alta  at  datua  20.00  ft  (0.000  al  hlqhar. 

Apr.  21.  1000.  to  Auq.  14,  1001,  no  9090  dua  to  rabulldlnq  of  diannal. 


SBUNSS.—Aaeorda  pood  aaeapt  thoaa  balou  S  ft*/a  (0.142  B*/nl.  tdildi  aro  poor.  Natural  flov  affactad  by  oconad- 
uatar  wlthdrauala,  dlvaralona,  laportatlon  by  Matropolltan  Hatar  Olatrlct.  nunlelpal  uaa.  racnm  flov  froa 
Irrlpatloa.  Slnca  1040,  natural  flov  affactad  by  frado  flood-control  raaarvolr,  capacity,  201.200  aera-ft 
(240  ha*l,  thraa  aaall  flood^ontrol  caaamlra,  eeablnad  capacity.  31,000  acra-tt  130.1  ha*),  SI9  Saar  Laka 
latatlon  11040000),  and  Santlaqo  Saaamlr,  capacity,  3S.0O0  acra-ft  (30.0  ha*).  Olacharpa  up  to  100  ft*/a 
(2.03  o»/a)  can  ba  dlvartad  froa  Carbon  Crank  to  Coyeta  Crank  l.S  al  (2.4  kal  upatraaa  froa  aouth  of  Carbon 
Craak.  Saa  achaaatle  dlapraa  of  Santa  Ana  Rlvar  baaln. 


AVSRASl  OISCBAaSK.~17  yaara  (uatar  yaara  1034-40),  21.4  ft*/a  10.003  a*/a),  10,040  aera-tt/yr  (20.0  )tB*/yr)i 
42  yaara  (unadjuatod  for  atoraqa  ainea  1040)  40.4  ft*/a  (1.114  a»/a)  13.020  aera-ft/yr  141. S  hB*/yrl. 


OXTREMS  fON  rsKIOO  OT  RSaORD.—Maklaua  dlacharqa,  40,300  ft*/a  11,310  a*/a)  Mar.  3,  1010,  oaqa  halqht,  10.20  ft 
(3.100  a),  alta  and  datua  than  in  uaa,  on  baala  of  alopa-araa  aaaauraaant  of  aaalaua  flcwi  no  flou  tor  aaaaral 
Bontha  In  aaeh  yaar. 


tXTNZHSS  ros  COSSSM  TEAR. — Haklnua  dlacharqa, 
no  flou  aany  daya  durlnp  tha  yaar. 


1,770  ft*/a  (107  a*/a)  Apr.  2.  oaqa  halpht,  S.04  ft  11.011  a) 1 


SANTA  ANA  RIVER  SASIH 

11071000  SANTA  ANA  RIVER  AT  SANTA  ANA,  CA— Contlnuad 
UATER-COAtm  RSCOROS 


acaioB  e»  atcoW.— **•«•»  y*df*  HOO-’l.  1*71  to  currant  yaar. 
NATER^EMfWTORESi  «atar  yddra  lOOS-71,  1071  to  currant  yaar. 
SEOIHEHT  RfCORDSi  "atar  yaara  10(0-71.  1071  to  currant  yaar. 


•CRIOO  or  RCOOffDa*** 

WATKK  YiMMiutOlieSf  Oc^obcr  1947  to  Soptoobor  1949p  Oetobor  1970  to  Soptvibor  1971,  Octobor  1972 
ea  1940,  Octobor  1901  to  Soptovbor  IW. 

IKDIMcSt  HCOOmi  Oetobor  1947  to  ^optoobor  1971,  Oetobor  1972  to  Soptoofaor  1949,  Oetobor  1941  to  Soptopbor 
1942« 


RTPSHCS  fOb  fCHlOO  Of  OAltY  tPOOPO,— 

StDXHCNT  cofiCEbTMTXONSi  NoJClMii  4«ily  MM  (vator  yoors  1944-71,  197)-40,  1942),  74,000  np/L  fob.  29,  1949i 
minimm  doily  y**'* 

StOXMim  OXSCMAJICSI  Morlimp  4oily  (Mtor  yoori  t944-n,  197)-40,  1942),  2,470,004  tono  (2.<20,000  Mtrlc  tons) 
fob.  25,  I944l  otolpup  doily,  0  tono  on  oony  days  oach  yoor« 


BXniCMCS  f04  TtA*a  — 

SBDIHBNT  ^  NasioiM  daily  Man,  1,940  oq/L  Apr*  2i  nlniiiup  dnily  Mon,  no  flow  for  oony  doy«. 

SfOlMCirr  oiSCHAAGSt  Mooioup  doily,  31,900  tono  (24,900  Mtric  tono)  Apr.  2i  nlniPOP  dtily,  0  tono  on  Pony 
doyoa 


iTu'O 


■;( 


A 


',1 

SA 


SAMTA  ANA  AXVBR  BASIN 


1107B000  SANTA  ANA  ftlVBR  AT  SANTA  ANA,  CA 

LOCATION. -*LAt  33*44*56”,  long  117*54*  30*,  In  SII>|SE%  ■•e.lO,  T.  5  S.,  R.IO  W.,  OrAoq*  County,  llydroI09le  Onlt 
18070203,  on  right  bank  50  ft  (IS  •)  downctroam  from  fifth  Stroot  Brldgo  in  Santa  Ana  and  1«S  ■!  (2.9  ka) 
dounstraaa  from  Santiago  Craak.  Prior  to  Nov.  29,  1979,  at  aita  50  ft  (IS  a)  upatraaa, 

ORAINAGB  AREA. — L,7Q0  ni*  (4,403  ka«).  avcludaa  76B  ai*  (1,919  ka^ )  abova  Laka  Elainora. 

NATER->DXSCHARCB  RECORDS 

PERIOD  Of  RECORD.— January  1923  to  currant  yaar. 

REVISED  RECORDS.— »fDR  CA-74-1:  Drainaga  araa.  NOR  CA-79-lt  1978  (N). 

6AGE.*>Watar*staga  racordar.  Oatua  of  gaga  ia  61.23  ft  (14.082  a)  Oranga  County  datua.  Jan.  3,  1923,  to 
Jan.  24,  1929,  at  aaaa  aita  at  dlffarant  datua.  Jan.  25,  1929,  to  Juna  20,  1948,  at  aita  450  ft  (137  a) 
upatraaa  at  dlffarant  datua.  Juna  21,  1948,  to  Nay  2,  1960,  at  aaaa  aita  at  dlffarant  datua.  fab.  28,  1961, 
to  Oct.  1,  1961,  at  aaaa  aita  at  datua  27.00  ft  (8.230  a)  highar.  Oct.  2,  1961,  to  Nov.  28,  1979,  at  aaaa 
aita  at  datua  25,00  ft  (7.620  a)  highar.  Nov.  29,  1979,  at  aaaa  aita  at  datua  20.00  ft  (6.096  a)  higher. 

Apr.  21,  1980,  to  Aug.  14,  1981,  no  gaga  dua  to  r^uilding  of  ehannal. 

REMARKS.— Racorda  good  axcapt  thoaa  balow  5  ft*/a  (0.142  u(>leh  ara  poor.  Natural  flow  affaetad  by  ground* 

vatar  vithdravala,  divaraiona,  iaportation  by  Hatropolitan  watar  Oiatrict,  aunicipal  uaa,  ratum  flow  froa 
irrigation.  Since  1940,  natural  floa  affected  by  Prado  f lood*control  raaarvoir,  capacity,  201,200  aera*ft 
(248  ha*),  three  aaall  f lood*control  raaarvoira,  coaibinad  capacity,  31,900  acra*ft  (39.3  ha*).  Big  Bear  L^a 
(atatlon  110490001,  and  Santiago  Raaarvoir,  capacity,  29,000  acra*ft  (30. S  ha*).  Oiacharga  up  to  100  ft*/a 
(2.83  a*/a)  can  be  diverted  froa  Carbon  Craak  to  Coyote  Craak  1.5  al  (2.4  ka)  upatraaa  froa  aouth  of  Carbon 
Craak.  Sea  achaaatle  diagram  of  Santa  Ana  River  baaln. 

AVERAGE  DISCHARGE.— 17  yaara  (water  yaara  1924*40),  23.4  ft*/a  (0.663  a*/a),  16,940  aera*ft/yr  (20,9  ha*/yr); 

42  yaara  (unadjuatad  for  atoraga  ainca  1940)  46.4  ft*/a  (1.314  B*/a)  33,620  acra*ft/yr  (41.5  ha*/yr). 

BRTREHBS  fOR  PERIOD  Of  RECORD.— Hariaua  diacharga,  46,300  ft*/a  (1,310  n*/a)  Mar.  3,  1938,  gaga  height.  10.20  ft 
(3.109  al,  aita  and  datua  than  In  uaa,  on  baaia  of  alopa*araa  aaaauraaant  of  aaxlaua  flow;  so  flow  for  aawaral 
aontha  in  each  year. 

EXTREMES  FOR  CURRENT  YEAR.— Haxiaua  diacharga,  3,770  ft*/s  (107  a*/a)  Apr.  2,  gaga  height,  9.94  ft  11.811  u)t 
no  flow  many  daya  during  the  year. 


SAm  SIA  Bxm  BASXI 


780.  SaaU  Am  River  at  Banu  Am,  Calif. 


LocaUjn.— Ut  33*44*66*,  lonf  U7*64«30*.  1a  aaa.lO,  t,6  B.,  R.IO  V.,  on  doiat- 

Hram  aide  of  piar  of  fifth  Straai  Bri^  la  Santa  Am,  l.S  allaa  ilnanatr— 
fboa  Santiago  Craak. 

ag  Rl. 

Racerda  aval  labia.  **Januarr  1983  to  Saptaabar  1960. 

0aEa.«-aater*ataaa  racordar.  AltUuda  of  BBaa  la  SO  ft  (froa  topographic  mp).  Prior  to 
24.  1929.  at  datua  1.00  ft  hl^r.  Jan.  86,  1989.  to  Juna  80,  1948,  at  alu 
46C  ft  upatraaa  at  dlffarant  datua. 

Average  i:acharaa.««80  yaara  a940>60).  16.2  cfa  (11,000  aera-ft  par  yaar);  aadlan  of 
yearTyttiandTacharpta.  1.6  cfa  (1.100  aera-ft  par  yaar). 

EAtreaea.’’*l923^C:  HixlBUB  diacharga.  46.300  cfa  mr,  3.  1939  (pga  height,  10.80  ft. 
aue  and  datua  than  in  uaa).  on  baaia  of  alopa*araa  aaaauraaant  of  peak  flow;  no  flow 
fwr  aeverai  auncha  In  eac.*)  year. 

Remrka.-’Katural  floe  affected  by  greund-uatar  althdrawala,  dlvaralom,  ii^rtatlon  free 
PNtpopoi!ian  Uater  Oiatrict.  aunicipal  uaa.  return  flow  frm  trrlgatlofi,  and  aavaral 
stvrage  reaervvlra.  Including  Prado  flood*concrol  raaarvoir  (capacity.  288,000  aerwft), 
and  61,4  Bear  Lake.  At  tlaea  there  are  amll  aaounta  of  return  Irrlgitlon  eater  fim 
Santa  Ana  Valley  Irrigation  Co. 'a  drain  I..'>00  ft  ^atraaa. 


LOS  ANGSLtS  KZVBR  SASZH 


vna 

11103000  LOS  ANGCLBS  RIVES  RT  LONG  ICRCR,  CA 
(National  atraaa-quallty  accounting  nat^rk  station) 

LOCATION.— Lat  33*49'02*«  lon9  119*12*20*«  in  Los  Carritos  Grant.  Los  Angelas  County.  Hydrolo9le  Onit  1S070109. 
on  risht  bank  S.OOO  ft  (1.524  a)  upstraaa  froa  Willow  Straat.  3.4  ai  C5.9  ka)  north  of  Lon^  Boach.  and  3.7  ai 
(S.O  ka)  upstraaa  froa  aouth. 

DRAINAGE  AREA.— 127  mL*  (2.140  ka^  )  • 

WATER-DISCHARGE  RECORDS 

PERIOD  Of  RECORD,— Dacaabar  1921  to  currant  yaar. 

GAGE.— watar-sta^a  racordar.  Oatua  of  gaoa  is  11.91  ft  (3.S30  a)  National  Gaodatie  Vartlcal  Oatua  of  1929 
(lavals  by  Los  AnTalas  County  flood  Control  District).  Saa  WSf  1739  for  history  of  chanTos  prior  to 
Jan.  19.  1954. 

RENARES.— flow  ra9ulatad  sinca  Saptaabar  1940  by  Hansan  flood-control  rasarvolr.  alnca  Daeaabar  1941  by  Soputvada 
flood-control  rasarvoir.  coabinad  capacity.  49.400  acra-ft  (40.9  ha*)«  and  savaral  saall  flood-control 
rasarvoirs.  City  of  Los  Angolas  storas  iaportad  Owans  Rivar  watar  in  San  famando  and  Chatsworth  rasarvoirs 
and  at  tinaa  discharges  iaportad  watar  into  Los  Angolas  Rivar  abova  station.  Nsny  divarsions  abova  station 
for  doaastic  usa  and  irrigation.  AVERAGE  OISCMARGB  raprasants  flow  to  tha  ocaan.  ragardlass  of  upstraaa 
davalopaant.  Saa  schaoatic  diagraa  of  San  Gabrial  and  Los  Angolas  Rivar  basins. 

COOfERATKNf.— Racords  fumiahad  by  Los  Angalaa  County  flood  Control  District. 

AVERAGE  DISCHARGE.— S3  yoars  (watar  yaars  1930-02).  199  ft*/a  (9.C3S  n*/o).  144.190  acra-ft/yr  (17t  ha«/yrl. 

EETREMES  POE  PERIOD  OP  RECORD.— Haaiaua  diaeharga.  129.000  ft*/s  (3.SS0  B</a)  fab.  14.  19S0.  gaga  height. 

17.99  ft  (9.483  a);  no  flow  at  tiaas  in  1929-30.  1934. 

EXTREMES  POR  WATER  TEAR  1980.— Haxiaua  dlscharga.  129.000  ft*/s  (3.490  m*/a}  fab.  14.  gaga  height.  17.99  ft 
(5.483  a)i  ainiaua  daily.  39  ftVs  (1.104  aVs)  July  4. 

WATER  YEAR  1981:  HAJliaua  discharge.  24.200  ft*/a  <489  a*/o)  Mar.  1.  gaga  height.  7.19  ft  (2.192  n)i 
ainiaua  daily.  27  ft*/s  (0.744  a«/s)  Nov.  14. 

WATER  TEAR  1982:  Matiaua  diaeharga.  24.800  ft*/a  (799  a*/s)  Apr.  1.  gaga  height.  7.19  ft  (2.192  b)i 
Biniaw  daily  32  ftVs  (0.904  a^/s)  Sept.  23. 


lOM.  Ua  Ri^lM  lltaf  at  Uag 


I.  Mlf. 


LaaatiM  — ut  iM  lll«lt*lS*.  Ill  Us  Caprltaa  OfMt*  m  rt^t  Wmk 

itJSt,  3,4  t  tmt  tmm.  im  timT-  cmmtt.  «* 

3.7  atU.  fro.  mM. 


ir  Itl*  to  3«tM».r  ISM. 


>.  .M  l.M>  (Irwtt  W 
31,  lS3t.  .t  .It.  3  allM 
ItU.  at  alt.  3  allaa  «a«' 


■,tet.p*ataa.  p.M.4ar,  Oatiiv  a.  aaaa  la  11,S1  ft  akaw 
anaalaa^mnw  .Iwd ^*—1 

tamnurtm  at  dlff.pwt  4atuB.  Oet.  31.  IMl,  to  J«i.  la, 
ttr*«  at  airr.rmt  aat<a. 

<ll»i»r«.-31  war.  llWa-401.  13*  efa  (100,600  aor.-ft  .or  fW»:  aadlan  ft 
“®^5rT»»SrSricfianw.  66  «fa  (63.700  ..r  jwl. 


a.irs«.— I.t6-4C!  Naataia  41aeli.p*«.  66  000  efa  IJW.  1. 
iCkTTocn  no  floo  at.tlaa.  In  1666-30.  1834. 


1686,  40  aoalo  of  rooorao  for 


6Moni>.-ri«  r.ip.iat«l  «t  ionoon  onO  SoaulwOo  flooOreontrol  ro^rwlro  «-aatn^ 

•  l-j  49  400  srrs-ft)  sad  savaral  saall  flood-ccniroi  psasrvolpt,  City  of  la#  in( 
lUn.  iivirteO  Owna  ..tor  In  San  6.fo—  iM  C0ata»»rtn  waareolw  and 

_ _ e,_^_.^,a  iBB.n  sf«a»  AaMM  Btaiian.  HMis  oivai 


rw«rw64~««  aav^  AfigSlaS 

lure.  liv>rt»o  OMna  aiwr  ..lor  in  w  COata<wrtn  waareolw 

llschara*.  laporleO  i«t«r  Into  Loa  Afia«l.a  6Xr.r  aaor.  atatian.  NMi.  axwraiana 
.e««r  I'taiXo:.  for  XrrXfatlon  and  dawatxe  itao. 


jcuo-r»: lui- .  -■a.eord.  runiXihod  a.  Lo.  anaet.i  Count,  flood  Control  Dlatrlet. 

sal  ouHBL  Rnn  nasii 

aao.  San  oaarl.l  Bleor  at  Sprint  Stroot.  naar  Lo.  llalto*.  C.Ilf. 

Loch  10,.. -Ut  33-4e*38-.  lon«  il6»0S'34-..Xn.lBW31<*  l>d  Ti^lt 

—  iTrSw  eld*  of  SprXn*  Str.«t  BrXdce.  1.2  .ll..  upitroe.  froa  Coyot.  Cro*.  »>a  i.t  a.i.» 

nortfiM.t  of  Los  alMlto*. 

fli  «q  .1  (.isXudln*  .p«.  .bov.  Suu  ft  0»l. 

i<..cn.ro..-32  y..r.  (X927-S1.  16S2;;6S|.  23.6  cf.  ( 17  23C  .*r.-rt  pw  ^arl;  a.dX«i 
***rr^ear^y  aiesn  d’.scnarRVS,  2.2  cfs  l.,oCC  sers-f?  par  yea.). 

19iS-<>.:  a.»l«*  JX»cn.rg«.  27.J0O  cf»  (eetlMtedl  Kar.  2.  160*;  no 
-  or  Jever.:  «n-th»  Ir  eacn  ynr. 


•OPOS  r,mUhel  ev  to.  Ar..«lrs  County  Flood  Cor.tnol  DX.trXet. 


Uwion.'-ut  S4*C4'3a*.  lone  IMMt'Oa*.  in  SMi  mc.M.  T.l  S. .  1.17  «■  rlM  Ml 

TCcTt  domtnnn  fran  Cold  Crook.  C.l  alio  dD—trf  frea  Cintar  CM.  ■«<  irtlat 
•outnaooi  of  Caloaoiaa. 

Bc»iaa_S£oo. "101  ao  at. 

loeoroa  o»«lUHo.--Jonuar»  lUl  in  loptoabor  IMO. 

aaM."aat<r-aca«a  roeoroar.  Datia  of  iom  t»  *30. 51  ft  tbooo  aaan  oaa  laaol  (laoaU  k* 
L>a  ln«oloa  County  flood  Control  Olatrietl. 

Ironno  ilaenaroo.—tr>  yaara  (1911-CO)  K.l  efa  (11.250  aero-ft  par  yaap|;  aadlM  at 
yaarly  aaan  dltehanaa.  «.4  efa  (4.S00  aero'ft  par  yaar). 

Iatfaa.a.--:33t-«;:  Naatma  dtaenarfo.  11,600  efa  Par.  15.  IPSt  (OMt  HaM.  M.I  ftl: 
noTToa  at  tlaaa  In  aoaa  yaara. 

««aark».--f‘.oa  rcKulatad  ky  man)  aaall  raeraatlenal  raaanetra. 

:ooa«ra'-.'.or  .  --Pacorda  fumlanad  by  Loa  Anpalaa  County  flood  Control  Dlatrlet. 


ToruBi  enn  tun 


1040.  Tapanpa  Croak  naar  Topania  iaaah,  Calif. 


l4Uat;on."Ut  14*03*5U*.  lonp  lll'lSUS*.  In  toea  da  Santa  Ronlea  Orint,  an  domtiM 
ald«  of  rtknt  abutnant  of  Mfhaay  brtd(a,  1.7  atlaa  north  of  Tuiaiiia  iaaer.,  baa  Mnalaa 
County , 

Drtl.naa  araa."17.J  ao  al. 

kaeoria  ivallabH. "Januani  <»l.  to  Saptanbar  1511,  Octobar  199>  to  SaptaMar  IMO. 

"Oatrr'ataka  racordor.  Datta  of  gtda  la  265. tC  ft  abora  aaan  aaa  laaal  (laaalt  fey 
L)t  KiKrWt  Count*  flood  Control  Otatrtat).  frlor  to  Juno  5,  1*40,  at  diffaraot  datup. 
Jur.r  ;i4.,  to  tiar.  >,  1641.  at  ilta  40C  ft  upatraaa  at  dlffarant  datun. 

*<Ty  d;;.ri.rr-."gi>  yaara  (li»c>38.  1»»-6C).  5.14  efa  (1,710  aara>ft  par  yaar);  dadtai 
0.'  yaariy  a»ai.  d'.aenark**,  1.)  efa  (I.ICC  aarfft  par  yaar). 

tnr-^3.  "IM.  -it.  Naa'.auB  dlaehar*r.  ',96.'  Mar.  2,  1)M;  no  flaa  at  tUaa. 

Cooe'Tif.'jr.  "Pacorda  fumlahad  by  Loa  inpalaa  County  flood  Control  Dtatrlat. 


Debris  production  history  fron  the  Los  Angeles  County 
Departnent  of  Public  Works 


DATA  SHEET  S 


AFTQN 
ALISO 
ANNETTE 
AMOA  DELL 
AUBUM 


BIG  DALTON 
BLANCNARO 
BLUB  OIM 
BRACE 
BRADBURY 

"TOSS 

CALLE  ROBLCOA 
CARRIACB  HOUSE 
CARTER 


CNAMBERUklN 
CHILDS 
CLOUD  CREEK 
CLOUDCBOfT 


OBVONHOOO 

DRY  CAHYON'BOUTM  FORK 

OUNSNUIR 

EAGLE 

fcLMWUB 

EMERALD  EABT 
ENGLCUILO 
FAIR  OAKS 
FERN 

FIILUIMk 

FLOHERFARK 

FOXLANB 

GOLF  CLUB  DRIVE 
CORDON 

eouLD - 

COULD  (UFFERI 
HALLS 

NARRON 

HILUJHST - 

HOC 

HOOK  CAST 
HOOK  NEST 
INVERNESS 

‘  Twtw:  WTO - 

JASMINE 
KINNELOA 
KINNELOA  WEST 
LANNAN 

U  CTUT - 

LAS  FLORES 
LAS  LOMAS 
LA  TUNA 
LAUREL  RIOCB 

— ljhhilh - 

LINCOLN 
LINDA  VISTA 
LITTLE  DALTON 
MAOOOCK 

'  HAT  UB.  i 
MAT  NO.  3 
MEANOCRING  CREEK 
MONUMCNT  CANYON 

MORGAN _ 

MOUNTBATTCN 

MULL 

MULLALLY 

NADAL 

_ 

UAK 

OAKCLADC 

FICKENS 

FINELAMN 

ROWLEY 

ROHLCy  lUVFER) 

RUBIO 

RUBY  (LONCRI 
RYE 

SANTA  ANITA 

SAMFIT 

SCHOLL 

SCHOOLHOUSE 

SCIWARTt 

SHIELDS 

BietIRA  HkBHI - 

SIERRA  MAURE  VILUk 

8NOVCR 

SNON  OROF 

SCHBRtRO _ 

SFIHRS 

8TARFALL 

STETSON 

8TOUCH 

tfTVRTEV^NT _ 

SULLIVAN 

suNNvsioe 

SUNSET  CANTON'OCER 
SUNSET  I  LONER) 

SUNSLT  lUFFERl _ 

TURNBULL 
UFFER  SHIELDS 
VEROUGO 
HARD 

WEST  RAVIME _ 

WILDWOOD 
WII^OH 
WINERY 
WONDER  NAY 
lACHAU 


DBBRIS  MROOUCTION  HISTORY 

Including  1883-1B84  Season 


TOTAL  OBBBIB 
DEFOE XTtO 
CU.  VDE<  tk) 


TTTTo* 

7,iOO 
BS.IOE  (3) 
IOE«fOE 


17.100 
SBB.OOO 
7«.BU0  U) 


E.400 
4S.700  (3) 
S.40E 


3.S00 

4S.9O0  13) 

SB. 300  (2) 


3,000 
SI, 700  <4) 

soo 


41.700  (4) 
371. YUO 

30.400 

10.400 

tlM88 
V74.400  14.3) 
14,300 

33.400 
44.900 

111. ROB  Lli - 

)43.700  13) 
499.700 
104,300 
),700 


09. SOO 
1.000 
3,700 
134.400 

49,300  U) 
39.700  |4) 
005,400 
$1,700 


UHCONTROLLtO 
DRAIHAOB  ABBA 
ABOVE  BASIN 
•0.  Nl. 


RAX.  DEB. 
CAT. 

CU.  TDE. 


ComplUd  by  Hydrcutlo  OlvUlpfi 
L.A.C.F.C.D. 

■■  of  AUOWT,  19M 

HAIIHUM  BBABOMAL  OCBBXS 
FNOOUCTION 
CU.  YDS.  FEB 

CU.  VDB.  BO.  Ml.  SEASOM 


130  DERRIS  DASIMS_  _ _ _  _  _  _  .  1 3 , 9$0,  300..  _  ^  — .  _  — ^ 


7.300 
41.700  (4) 
200 
12. BOO 


SI. 900 
10,000 
ISO. SOO  (2) 
74,800 


10,000 

30.300 

10,100 

SS.900 

1977-71 

102,100 

94.300 

1937-30 

43.400 

10.200 

147.400 

43.000 

(2) 

1941-49 

1937-30 

11.700 

33.300 

1044-4S 

3.000 

12,000 

1977-70 

40,300 

223.100 

(2) 

1941-49 

3.400 

— 4si— 

21,200 
- H4II* 

1979-90 

l.JOO 

10.700 

1902-0) 

17.400 

•0.100 

12) 

1941-49 

33.300 

130. SOO 

(2) 

1940-49 

10,200 

73.000 

1919-70 

1.300 

W^i-03 

34.000 

00.000 

19)7-30 

172,000 

32,200 

$.400 

1977-71 

1979-00 

“ir.JM 

— nlivr 

K4$-44 

20,400 

S4,000 

1940-49 

3,400 

9.200 

1977-70 

337,000 

34.200 

102.100 

44.700 

1940-49 

IBRn.RI 

U.JOO 

91,900 

1944-47 

4,200 

41,400 

1944-47 

900 

9,000 

1973-74 

2,400 

12.900 

24,000 
21. SOO 

1901-92 

1941-49 

1 , 100 

7,000 

1979-00 

24,400 

71,900 

(4) 

1977-70 

400 

S.400 

1979-00 

21  .000 

42.300 

19$1-S2 

- 

liB.200 

1977-78 

1.200 

20.700 

1977-70 

140,400 

93.700 

1977-70 

103,100  (4) 
10S.400 

39.700 
9,100 

$.300 
77.300 
•4,900 
130-700 
39,000  (2) 
01,200 

91.700 
7,400 


31, $00 
$3,300 
300 

137,300  (4) 


II)  VOLtRE  OF  DEBRIS  DEPOSITED  IN  HA6IN0  DOCK  NOT  INCLUnc 
DEBRIS  SLUICED  THROUGH  OPEN  PORTS  OR  NOTCH. 

(3)  VOLUME  or  UEBRIS  DEPOSITED  DOES  NOT  INCLUDE  DERRIS  WHICH 
PASSED  OVER  SPILLWAY  OIIRIMO  THE  STORMS  IN  i99»-*9  SEASON. 
(3)  INCLUDING  DEBRIS  FRCH  UPSTREAM  BASIN  OR  DAM. 


(4)  VOLUME  OP  DEBRIS  DEPOSITED  DOES  MOT  INCLUDE  DEBRIS  NHICN 
PASEEO  OVER  STILLNAY  DURING  THE  STORMS  IH  1977-70  SEASON. 
<S)  INCLUDED  WITH  SHIELDS  DEBRIS  BASIN. 

14)  DEBRIS  CAPACITY  AVAILABLE  WITHIN  RIGHT  OP  HAY  LIMITS. 
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LOC  ANCSLES  RIVER  RASXM 

1110)000  LOS  ANGELES  RIVER  AT  LONG  REACH,  CA— Continued 
NATER-OOALXTY  RECORDS 

RBRXOO  Of  RECORD.— Wftt«r  y«Ars  1S7)  to  eurront  yoor. 

CHENXCAL  ANALYSES:  Motor  yoori  1S73  to  corront  yoor. 

RXOLOCICAL  DATA:  Motor  yooro  1973-11. 

SfECIfIC  OONDOCTANCEt  Motor  yooro  1974  to  eurront  yoor. 

MATER  mfCRATORESi  Motor  yooro  1974  to  eurront  yoor. 

SEDIMENT  RECORDS!  Motor  yooro  197S  to  eurront  yoor. 

ftRXOO  or  DAILY  RECORD.— 

SfBCXrxC  OONDOCTANCBI  Oetobor  197)  to  Soptoobor  1975.  July  1910  to  eurront  yoor. 

MATER  TDifCRATURESi  Oetobor  197)  to  Soptoobor  1975.  Jonuory  19S0  to  current  yoor. 

XNSTROMEMTATXON.— Motor-quollty  oonltor  roeordins  opoelfie  conductoneo  ond  Motor  toaporoturo 
October  197)  to  Soptoobor  1975  ond  oineo  Jonuory  1990. 

REMARKS.— Miosino  opociflc  conductoneo  ond  tooporoturo  doto  duo  to  recorder  oolfunetion. 

EXTREMES  fOR  RERIOO  Of  RECORD.— 

SfBCXrxC  CONOOCTANCEt  Moxinuo  recorded.  2.010  nicronhoo  Juno  )0.  1975i  olnioun  recorded.  117  oicroodieo 
Mor.  S.  1975}  ninlMuo  oboorvod.  91  «iero«hoo  Hoy  9.  1977. 

MATER  TEMPERATORBSi  Hoxionm  recorded.  )9.0*C  Juno  24.  1991}  nlnioiM  rooordod.  2.0*C  Jon.  31.  1975. 

EXTREMES  fOR  CURRENT  YEAR.— 

SfECXfXC  OONOUCTAHCEt  Moxiouo  recorded.  1,990  MicrofMtoo  July  €f  olnlnun  recorded,  112  niereohoo  Jon.  1. 
HATER  TEMPBRATDRESt  MoxiauM  recorded.  )7.0*C  Aup.  21i  ninieuo  rooordod.  2»S*C  Jon.  9. 

VATCR  OUALtTV  DATA*  HATCR  YEAR  0C709CR  1991  TO  SCRTEnmER  10S9 


OARTiae*tl2C  OISTRIRUTIOM  Of  SUSfCMOCD  StOlMCMT*  naTCR  YCaR  OCTOOCR  1991  TO  SCmnOCR  loot 


STRCah* 

SCOI* 

uo* 

SUSA. 

Steve 

UD« 

SUSA, 

Steve 

fLON» 

HENT* 

DIAM. 

OIAN. 

TCMPCR* 

imstam* 

SUS<^ 

9  ftMER 

s  riMiR 

ATURC 

TAHCOUS 

RfMOCO 

TMAM 

THAN 

(DCS  Cl 

(Cf|) 

imo/li 

»94t  MM 

•Its  mm 

17S 


SAN  DIEGO  CREEK  EASIN 

11041500  SAN  DIEGO  CREEK  AT  SAND  CANYON  AVENUE.  NEAR  IRVINE,  CA- -Continu«4 
WATER-QUALITY  RECORDS 

railOO  OF  REO>RO. --Wattr  1072  to  curront  yoor. 

WATER  TEMPERATURES:  Wotor  Yotrt  1972  to  curront  yonr. 

SEDIMENT  RECORDS:  Wntor  yonrs  1972  to  curront  yonr. 

PERIOD  OF  DAILY  RECORD.-- 

WATER  TEMPERATURES:  .luno  1972  to  curront  yoor. 

SEDIMENT  REQ>RD$:  Juno  1972  to  curront  yonr. 

REMMKS.--Gnto  norod  to  prosont  slto  nt  Snnd  Cnnyon  Avo  on  Jnnunry  1977.  Prior  to  October  1979  nt  sito  1  ni  (2  kn) 
downstrona.  No  gngo  from  October  1979  to  Jnnunry  1977.  Extrenet  unknown  for  1977  enter  yonr  due  to  aitsint 
record  prior  to  Jnn.  19,  1977.  * 

EXTREMES  FOR  PERIOD  OF  DAILY  RECORD. -- 

SEDIMENT  CONCENTRATIONS:  Mnxiaua  dnily  nenn,  29,709  ag/L  Feb.  19,  1990;  ainiaua  dnily  aena,  no  flow 
Doc.  25.  1972,  Nor.  15-17,  1973,  Jen.  13.  1975. 

SEDIMENT  DISCHARGE:  Mnxiaua  dnily,  249,000  tons  (223,000  netric  tons)  Feb.  19,  1990;  ainiaua  dnily,  0  tons 
on  serernl  days  aost  years. 

EXTREMES  FOR  CURRENT  YEAR.-- 

SEDIMENT  CCNiCENTRATKNfS:  Nnxinua  dally  aean,  29,700  ag/L  Feb.  19;  niainua  dally  aeon,  51  ag/L  Nor.  19. 

SEDIMENT  DISCHARGE:  Mnxiaua  dnily,  249,000  tens  (223,000  netric  tons)  Feb.  19;  ainiaua  dally,  0.40  tons 
(0.39  aetric  tons)  Nor.  19. 
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Pertinent  strean  gages.  South  Central  Beglon 

Stream  gages  in  San  Luis  Obispo  County,  from  the  San  Luis 
Obispo  County  Flood  Control  and  Water  Conservation  District 

Stream  gages  in  Ventura  County,  with  location  map,  from 
Ventura  County  Flood  Control  and  Water  Resources  Department 

Descriptions  of  stream  gages  from  U.S.  Geological  Survey 
publications 

Debris  Basins,  Ventura  County,  with  location  map  and  typical 
data  sheets  from  Ventura  County  Flood  Control  and  Water 
Resources  Department 

Typical  hydrographs  during  major  storm  events,  South  Central 
Region 

Sediment  size  distribution.  South  Coast  Region  from  U.S. 
Geological  survey  publications  and  Brownlie  and  Taylor  (1981) 

Fire  Frequency  Tables.  from  U.S.  Forest  Service.  Los  Padres 
National  Forest.  Courtesy  of  Bob  Blecker  and  Fritz  Cahill 
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2.  Stream  gages  in  San  Luis  Obispo  County,  from  the  San  Luis 
Obispo  .County  Flood  Control  and  Water  Conservation  District 
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TABLE  IV-2  STREAMFLOW  STATIONS 
NUMERICAL  INDEX 

STATION 

NUMBER  STATION  NAME 
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Coyote  Creek  near  Oak  View 

Coyote  Creek  near  Ventura 

Matilija  Creek  at  Matilija  Hot  Springs 

North  Fork  Matilija  Creek  at  Matilija  Hot  Springs 

San  Antonio  Creek  at  Casita  Springs 

Santa  Ana  Creek  near  Oak  View 

Ventura  River  near  Meiners  Oaks 

Ventura  River  near  Ventura 

Canada  Larga  at  Ventura  Avenue 

Fox  Canyon  Drain  below  Ojai  Avenue 

Prince  Barranca  above  Southern  Pacific  Railroad 

Happy  Valley  Drain  at  Rice  Road 

Station  Canyon  Creek 

Cooper  Canyon  Creek 

Arundell  Barranca  above  Harbor  Boulevard 
Hopper  Creek  near  Piru 
Lockwood  Creek  at  Gorge  near  Stauffer 
Middle  Fork  Lockwood  Creek  near  Stauffer 
Piru  Creek  below  Thorn  Meadows 
Piru  Creek  above  Lake  Piru 

Santa  Clara  River  at  Los  Angeles-Ventura  County  Line 

Santa  Clara  River  at  Montalvo 

Santa  Paula  Creek  near  Santa  Paula 

Sespe  Creek  near  Fillmore 

Sespe  Creek  near  Wheeler  Springs 

Sespe  Creek  West  of  Hot  Springs  Canyon 

Pole  Creek  at  Sespe  Avenue 

Piru  Creek  below  Santa  Felicia  Dam 

Saticoy  Diversion  near  Saticoy 

Piru  Creek  below  Buck  Creek,  near  Pyramid  Lake 

Ellsworth  Barranca  at  Foothill  Road 

Harmon  Barranca  below  Telegraph  Road 

Oxnard  West  Drain  above  Bolker  Street 

Oxnard  West  Drain  at  Wheelhouse  Avenue 

Fagan  Canyon  Drain  below  Harvard  Boulevard 

Real -Warring  Drain  above  Pacific  Avenue 

Revolon  Slough  at  Laguna  Road  Bridge 

Cone jo  Creek  above  Highway  101 

Arroyo  Simi  at  Moorpark 

Arrojo  Simi  at  Royal  Avenue 

Arrojo  Simi  near  Simi 

Arroyo  Tapo  above  Walnut  Avenue 

Calleguas  Creek  at  Camarillo  State  Hospital 

Calleguas  Creek  above  Highway  101 

Fox  Barranca  at  Highway  118 

Arrojo  Cone jo  South  Branch  above  Ventu-Park  Road 

Arrojo  Simi  above  White  Oak  Creek 

Arrojo  Tapo  below  Los  Angeles  Avenue 

Bus  Canyon  Drain  above  Los  Angeles  Avenue 

Sycamore  Canyon  Drain  below  Tierra  Rejada  Road 

Camarillo  Hills  Drain  below  Highway  101 

Arrojo  Conejo  below  Conejo  Boulevard 

Wagon  Road  Creek  near  Stauffer 

Reyes  Creek  near  Ventucopa 

Little  Sycamore  Creek  above  Highway  1 

Potrero  Creek  below  Westlake  Boulevard 


SANTA  CLAAA  ftlVEA  JASIN 
nu40a0  SANTA  CLAKA  AIVER  AT  MONTALVO,  CA 

LOCATION. ••Lat  54*14' ST*,  long  119*11*21**,  In  San  Mtgual  Crane,  Voncura  Counc/^  Hydrologic  Unit  11070102,  on 
downstrean  end  of  center  pier  of  southbound  bridge  on  U.S.  Highway  101,  0.9  ni  (1.4  ka)  southeast  of  Moatblvo 
and  4.5  ai  (7.2  ka)  upstreaa  froa  aouth. 

DRAINAGE  AREA. --1,612  ai^  (4,175  ka^). 

MATER-OISCHARGE  RECORDS 

PERIOD  OP  RECORD. --October  1927  to  Septeaber  1952,  October  1949  to  current  year.  Monthly  discharge  only  for 
19$0-67,  published  in  VRO  1961  report.  October  1949  to  Septeaber  1969,  published  as  **ac  Saticoy." 

CAGE. --Mater-stage  recorder.  Datua  of  gage  Is  51.11  ft  (15.115  a)  National  Geodetic  Vertical  Oatua  of  1929 
(levels  by  Venture  County  Flood  Control  Oistrtet).  Oct.  1,  1927,  to  Sept.  50,  1932,  and  Oct.  1,  1949,  to 
Sept.  50,  1967,  at  sane  site  at  different  datuas.  Oct.  I,  1967,  to  Feb.  2,  1970,  at  site  5.9  ai  (6.5  ka) 
upstreaa  at  different  datua. 

REMARKS. --Records  poor.  Flow  partly  regulated  by  Lake  Piru  (station  11109500)  S3  ai  (55  ka)  upstreaa  since 
May  1955;  by  Pyraaid  Lake,  capacity,  175,500  acre-ft  (214  ha^)  42  ai  (61  ka)  524,000  acre-ft  (599  ha^) 

45  ni  (69  ka)  upstreaa  since  January  1972.  Natural  flow  affected  by  ground-water  withdrawals,  diversions, 
Bunicipal  use,  and  ground-water  replenishaent.  laported  water  froa  the  California  Mater  Project  released 
to  the  basin  at  Castaic  Daa  and  Pyraaid  Daa.  Diversion  to  spreading  grounds  and  for  irrigation  in  Pleasant 
Valley,  at  site  6.0  ni  (9.7  ka)  upstreaa  (station  11115900).  AVERAGE  DISCHARGE  represents  flow  to  the  ocean 
regardless  of  upstreaa  developaent. 

COOPERATION. --Three  discharge  aeasureaents  were  furnished  by  Ventura  County  Flood  Control  District. 

AVERAGE  DISCHARGE. --Jf  r..r>.  I<2  (4.021  .^/s),  102,900  icr.-ft/yr  (127  ha^/yr). 

EXTREMES  FOR  PERIOD  OP  RECORD. ..M.i l.u.  dlsch.rR.,  US.OOO  fc>/>  (4.670  ■>/.)  Jan.  2S,  1»6»,  h*l|kc, 

17.41  ft  (S.507  ■),  present  datua;  no  flow  for  long  periods  in  nost  years. 

EXTREMES  OUTSIDE  PERIOD  OP  RECORD. --P load  ai  M.r.  2,  195t,  IID.OOO  ft>/i  (1,400  .J/s),  ..tla.t.d  by  V.atur. 
County  Flood  Control  District. 

EXTREMES  POR  CURRENT  TEAR. '-M.  A  l.u.  dlicb.rt*.  *.000  ft>/>  (244  ■>/,)  Apr.  1,  h.l(ht,  S.RS  ft  (1.7IJ  ■); 

a.  flou  for  a.ny  d.yt. 


SANTA  OJIRA  RIVZR  bAStN 

11114000  SANTA  CtAR*  RlVl*  AT  BOMTAtVO,  CA— Continuwl 
MATtR-dOAtSTT  RECOimD 

PRUOO  OP  RCCOPO.— H.t.r  ya.r.  I96t  to  currant  yaar. 

MATER  TIMPERATORESi  Matac  ya.r.  I96i,  19«»,  1971-El. 

SEOIHENT  REOOROSi  H.tar  yaar.  196t  to  currant  yntc. 

PERIOD  OP  OAXLT  RECORD.—  _  ^ 

MATER  TEMPERATURES*  Octobar  1967  to  SaptOTbar  1969,  Detobar  1970  to  Soptwbar  1991, 

SEOIHENT  RIOORIMl  Detobar  1967  SaptOTbar  1961. 

EXTREMES  POR  PERIOD  OP  OAILT  RECORD.—  ,  ^  . 

SEOIHENT  CONCENTRATIONS  I  Hanlnua  dally  a.M,  lOS.OOO  Hmr.  4,  1970»  ainiaua  dally  m»mn,  no  flow  for  aany 

SmMENT  OIKHARCBi  NaxlauM  dally,  20,400,090  ton.  (11,900,000  natrlo  tons)  Pnb.  29,  1969?  ninlMB  dally, 

0  ton.  on  many  days  ..eh  yaar. 

REMARRS. —Prior  to  Oetobar  1969,  publl.had  a.  *.t  S.tlcoy*  [station  111139201, 


SUMMART  OP  NATER  AND  SEOIHENT  OL5CI1AACE,  HATER  TEA*  OCTOBER  1911  TO  SEPTEMBER  1912 


NATER  SUSPENDED  BEOLOAD  TOTAL 

MONTH  DtSCRARCe  SEDIMENT  DISCRAAGE  SEDIMENT 

OISCEARGE  DISCKARGS 

CPS-OATS  TONS  TONS  TONS 

OirrOSER  1911  0.79  .03  0  0 

NOVEMBER _  11.03  2.06  2  4 

DECEMBER _  6.60  .99  0.9  I 

JANUARY  1962  136.79  146.46  47  193 

FEBRUARY _  10.19  7.07  9  12 

MARCH .  9263.39  39969.14  13199  46760 

APRIL .  10962.11  142629.21  41214  119900 

HAY .  44.99  9.64  6  12 

JUNE .  7.96  .37  .2  1 

JULY .  .99  0.  0  0 

AUGUST .  .16  0.  0  0 

SEPTEMBER...  .24  .01  0  0 

TOTAL...  160S9.92  170192.99  96939.7  214i61 


SANTA  CUftA  AIVEA  iASlN 
11114000  SANTA  CLAAA  llVItt  AT  MONTALVO,  CA 


LOCATION. --Lac  S4*14*11**,  long  119«11'Z1**,  In  San  Mlgiiol  Grant.  Vontura  County,  Hydrologic  Unit  UOTOIOZ,  on 

downstroaa  ond  of  contor  ptor  of  touthiound  Orldgo  on  U.S.  MigNway  101,  0.9  ni  (1.4  ka)  toutNoatt  of  Montalro, 
and  4.S  ni  (7.2  ks)  upstroan  froa  aoutli. 

OtAlNAGE  AKEA.--1.91Z  ai^  (4, ITS  ka^). 


HATEI-OISCHAftCE  EfiCOftOS 

PEtlOO  OP  ESCOEO. •«Octobor  1927  to  Sopttabor  19S2.  October  1949  to  currant  yaar.  Monthly  ditcharga  only  for 
19S0«b7,  publltbad  in  WED  l9bl  report.  October  1949  to  Septeaber  1949,  published  at  "at  Saticoy." 

CAGE. **Vater*atage  recorder.  Datua  of  |age  la  SI.IE  ft  (IS.ilS  a)  Notional  Geodetic  Vertical  Datua  of  1929 
(levels  by  Ventura  County  Plood  Control  District).  Oct.  1.  1927,  to  Sept.  30,  1932,  and  Oct.  1,  1949,  to 
Sept.  30,  1907,  ot  saao  Site  at  different  datuas.  Oct.  1,  1907,  to  Peb.  2,  1970,  at  site  3.9  ai  (0.3  ka) 
upstreaa  at  different  datua. 

EENAEES.**lecords  poor.  Plow  partly  regulated  by  Lake  Piru  (stftion  ltl09S00)  33  ai  (S3  ka)  upstreaa  since 
Nay  I9$S;  by  Pyraaid  lake,  capacity,  173, SOO  acre*ft  (214  ha^)  42  al  (Oi  ka)  324,000  acro*ft  (399  ha^) 

43  ai  (09  ka)  upstreaa  since  January  1972.  Natural  flow  affected  by  ground*wator  withdrawals,  diversions, 
auaicipal  use,  and  greund^water  repleaishaent.  laported  water  froa  the  California  Water  Project  released 
to  the  basin  at  Castaic  Oaa  and  Pyraaid  Daa.  Diversion  to  spreading  grounds  and  for  irrigation  in  Pleasant 
Valley,  at  site  0.0  ai  (9.7  ka)  upstreaa  (station  11113900).  AVEEAGE  DISCHAEGE  represents  flow  to  the  ocean 
regardless  of  upstreaa  developaeac. 

COO PEEAT ION. --Three  discharge  aeaaureaents  were  furnished  by  Ventura  County  flood  Control  District. 

AVUACI  DISCMAA61.>-1A  y..ri,  142  tt^/l  (4.021  ■>/!),  102, MO  .cr*-(t/yr  (127  Iw^/yr). 

EXTKSMES  ro«  riklM  or  KSCOM.— Hulaua  OllcUti..  IAS, 000  ft^/a  (4,070  .^/a)  J.a-  2S,  1000,  katlhc, 

17.41  ft  (S.S07  ■),  pr.aaat  Oatu.;  n.  {iM  far  Ian,  p.rlMa  la  noat  y.ara. 

HTAEOTS  OUTSIDE  PEEIOO  Ot  EECOEO. --rioM  «(  Nar.  2,  1030,  120,000  tO/t  (3,400  a^/a),  .atlnat.O  by  V.atuT. 
County  Plood  Control  District. 


CALLEfiUA,  aOEE  EASIU 

lllOASSO  CALUOIAS  CEEU  AT  CANAEILM  STATE  HOSOITAL,  CA 

LOCATION. ••L.(  34*10' 40'*,  l.a,  119*02' 20",  1.  GuM.l.aca  Ora.t,  V.Atura  Csuaty,  lly0ral.,ic  U.lt  10070103,  .. 
Oowaatr.a.  alOa  ol  couaty  r.aO  krlO,.,  1.0  al  (1.0  ka)  aartkaatt  af  C.a.rlll.  Stata  Haapltal,  aaO  1.4  si 
(2.3  ka)  Oeaaatr.aa  (rM  C.aa).  Craak. 

DEAINAGS  AIU.-240  al>  (042  ka^). 

PEEIOO  OP  EECOEO.'.Octakar  1900  t.  carraat  yaar. 

CAGE. ••«a(ar-ata,a  racord.r.  Datua  at  ,*1*  lo  30.42  (t  (17.000  a)  Nttlaaal  GaaOatle  Vartleal  Datua  at  1919 
(l.rata  by  Vaatur.  Couaty  PlaM  Caatral  DUtrlet). 

EINAkIS.--N.  ragulatlaa  aka*,  ttatloa.  Puapla,  (or  trrtoatlaa  la  rallay  1.9  al  (1.0  ka)  akara  ttatloa. 

SustalaaO  (lau  (taa  city  al  ThautaaO  Oakt  raelaaatlaa  plaat. 

COOPEEATION.*>EacarOt  uara  (uraUkaO  by  Vaaturt  Couaty  PlooO  Caatral  DlatrUt  aaO  rarlauaO  by  Gaalaflckl  Survay. 

AVEEAGE  DISCHAEGE.*.  14  yaira,  35.3  (tVi  (1.01  aVt).  23.790  acra-(t/yr  (31.0  ha>/yr). 

EXTESMES  POE  PEEIOO  OP  EECOtD. ••Naaloua  Otacharfa,  23,300  ft^/a  (710  m^/t)  Pak.  Ik,  1900,  fa,#  kalgkt.  10.34  (t 
(3.213  a),  froa  ratla,  curva  aitaoOaO  aka*.  4,k00  (t'/a  (110  a'/a)  aa  koala  o(  alapa*caarayaBca  atuOy  of 
neiinun  flow;  no  flow  ot  tlaos  In  soao  years. 


VEMTUtA  ft  mi  ftA5IN 


lllllSOO  VSMTUftA  ftim  MftAI  VSim/ftA,  CA 

LOCATION. '-Lac  S4*Z1*0I**.  long  119*11*27**.  in  soutbooat  cornor  of  Santo  Ana  Grant,  Voncura  Councf,  Hydrologic 
Unit  11070101.  on  right  bank  $0  ft  (IS  a)  downatroan  fron  bridge  on  Caaitaa  fata  load  at  Foator  Mooorlal  farfc, 
0.2  ni  (O.i  kn)  downatroan  fron  Coyoto  Crook,  and  S  ni  (I  kn)  north  of  Vontura. 

DftAINACB  AftEA.— lift  ni^  (417  U^). 

■ATSft-DlSCHAftCS  ftlCOftOS 

fEftZOO  OF  KECORD. >*Sooeonbor  1911  to  January  1914,  Octobor  1929  to  currant  yaar;  cosblaad  rocorda  of  rlror  and 
divoraion,  Octobor  1932  to  currant  yoar. 

GAGE. "Hator-atago  roeordor  on  rlvor;  uator-atago  rocordor  and  farahall  fluno  on  divoraion.  Datitfi  of  gago  la 
205.23  ft  (62.SS4  n)  Vontura  County  Flood  Control  datuo.  Soo  MSF  131S-B  for  hiatory  of  changoa  prior  to 
Nov.  2,  1949.  Nov.  2.  1949,  to  Juno  12,  1969,  at  alto  4S0  ft  (137  n)  downatroao  at  datun  4.00  ft  (1.219  •) 
louor. 

REMAESS. * -Rocorda  good.  Flow  partly  rogulatod  ainco  March  1941  by  Matlllja  ftaaorvoir,  uaablo  capacity. 

1.47S  acro-ft  (1.12  hn^)  and  ainco  Octobor  19S9  by  Caaitaa  Roaorvoir,  capacity,  267.000  acro-ft  (329  hn^). 
Vator  divortod  to  Caaitaa  Roaorvoir  on  Coyoto  Crook  ainco  January  I9S9.  Divoraion  by  city  of  Vontura  for 
ounicipal  aupply  bogan  prior  to  1911.  AVERAGE  OlSCHARCfi  (Rlvor  only)  roproaonta  flow  to  ocoan  rogardloaa  of 
upatroan  dovolopnont.  For  rocorda  of  conhinod  dlacbargo  of  rivor  and  Vontura  City  divoraion,  aoo  following 

AVERAGE  DISCHARGE.— Rivor  only:  SS  yoara  (wator  yoara  1912-13,  1930-12),  SI. 3  ftVa  (1.6S1  n^/a), 

42.240  acro-ft/yr  (S2.1  hn^/yr). 

Conbinod  rivor  and  divoraion:  SO  yoara,  67.1  ftVa  (1.920  n^/a),  49,120  acro-ft/yr  (60.6  hn^/yr). 

EXTREMES  FOR  FUlOO  OF  RECORO. --Rivor  only:  Maaioun  dlachargo,  63.600  ft^/a  (1,100  n^/a)  Fob.  10.  1971,  gago 
hoight,  19.14  ft  (S.134  o).  fron  rating  curvo  oxtondod  abovo  34,000  ft^/a  (963  n^/a);  naxinun  gago  hoight, 

24.3  ft  (7.41  n)  Jan.  2S.  1969,  proaont  datun,  fron  floodnarka:  no  flow  at  tinoa  la  oany  yoara. 

Conbinod  rivor  and  divoraion:  Maxinun  dlachargo,  63,600  ft^/a  (1,100  n^A)  Fob.  10,  1971;  no  flow 
Nov.  21,  29,  1977,  nany  daya  during  1912. 

EXTREMES  FOR  CURRENT  YEAR. --Rivor  only:  Naxinun  dlachargo,  134  ft^/a  (23.6  n^/a)  Apr.  1,  gago  hoight,  4.06  ft 
(1.237  ■):  no  flow  nany  daya  Octobor  through  Ooconbor. 

Conbinod, rivor  and  divoraion:  Naxinun  dlachargo,  143  ft^/a  (23.9  n^/a)  Apr.  1;  ninlnun  daily,  0.62  ftVa 
(0.011  n^/a)  Jan.  31. 


VENTURA  RIVER  RASIH 

LllllSOO  VENTURA  RIVER  NEAR  VEMTORA,  CA— Contlnuod 
WATER-OOALZTT  RECORD! 

PERIOD  OP  RECORD.— Ooeoaibor  1907  to  Ooconbor  1900*  wntnr  ynara  1967  to  curront  ynar. 

CREMXCAL  AMALYSESi  Onconbor  1907  to  Ooconbor  1901*  wntnr  ynara  1967»79. 

WATER  TfMPERATORESi  Natnr  ynara  1969*  t97t«73*  1979*11  to  enrrnnt  ynar. 

seolNgNT  RBCORDSI  Nator  ynara  1969«73*  1979  to  eurmnt  ynar. 

PERIOD  Of  DAILY  RECORD.— 

WATER  TOtPfRATQRESi  Octobor  1961  to  Soptnnbor  1969*  Octobnr  1970  to  Soptambor  1973,  Octobor  1974  to 
SoptoadMr  1911. 

SCOIHBWT  RBCOROSi  Octobor  1961  to  Soptonbnr  1973*  Octobor  1971  to  Snptonbnr  I911* 

REHARRS.— Surfaco-bod  natorlal  partlcln  aixoa  cooranr  than  16.0  an  worn  dntnmlnnd  by  partlcln  eoont..  Data 
la  availablo  In  filoa  of  tho  Gnolovical  Survoy. 

EXTREMES  POR  PERIOD  OP  DAILY  RECORD.— 

SEDIMENT  OONCEWTRATIOWR t  Masinun  daily  naan.  32.000  op/L  (aatlnatodl  Jan.  25.  1969i  nlnlMB  da^ly  Man.  no 
flow  for  nany  daya  noat  ynara. 

StOXMgNT  OXSCHARCEt  Naxlnuo  daily,  2,220,000  tonn  (2.010.000  nntrie  tonal,  natinatnd.  Jan,  29.  1969»  nLninuM 
daily.  0  tona  on  nany  daya  ooat  yoara. 


PARTXCLE-SI2B  OlSTRIKTriON  OP  SUSPENDED  SSOIHniT.  WATER  YEAR  OCTORSR  1911  TO  SCFTSKRER  1992 
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vntTutA  kivn  (AsiM 

lllliSOO  VINTUKA  klvn  NBAt  VSNTUkA.  CA 

LOCATION. -'Lat  lA'Zl'Oi**,  loaf  llt'lt'27**,  ia  louthaait  coraor  of  Saata  Ana  Craat,  Vaatura  Cauaty,  Hydralaflc 
Ualt  11070101,  aa  rltkc  baak  SO  ft  (IS  a)  dawattraaa  fra  brldga  aa  Caattaa  Fata  kaad  at  fattar  Maaarlal  Fark, 
0.2  at  (0. S  ka)  dotmstraa  trom  Cayata  Craak,  aad  S  al  (0  ka)  aartk  of  Vaatura. 

OkAlNAM  AIIA.<-llt  al2  (417  ka^). 


VATB><DISCHAAfll  UCOtDS 

rniOO  OF  kICOU.-'Saptaabar  toil  to  Jaauary  1914,  Octobar  1929  to  curraat  yaar;  caabiaad  racarda  of  rlrar  aad 
divaraiaa,  Octokar  1932  to  curraat  yaar. 

6A6I. •-Natar-ataga  racardor  aa  rtvar;  watar-atafa  raeardar  aad  Farahall  fluaa  aa  dtrarataa*  Oatua  of  gafa  ia 
2QS.13  ft  (b2.SS4  a)  Vaatura  Cauaty  91o«d  Cantral  datua.  Saa  N5F  1315-1  tar  blatory  of  ekaagaa  pvtar  to 
Nor.  2,  1949.  Nar.  2,  1949,  ta  Juaa  12,  1909,  at  alto  4S0  ft  (137  a)  douaatraaa  at  datua  4.00  ft  (1.219  a) 
lamr. 

tmAlSS. --lacorda  good.  Flaw  partly  ragulatad  alaea  Hareh  1949  by  Hatllija  kaaarretr,  uaakla  capacity, 

1,47S  acra-ft  (1.92  ha')  aad  aloca  Octokar  19S9  by  Caattaa  ktaarvair,  capacity,  267,000  acra-ft  (329  ha'), 
■atar  dirartad  ta  CacFtfa  kaaarvoir  aa  C»ata  Craak  ataca  Jaauary  19S9.  Dlraralaa  by  city  of  Vaatura  far 
oualclpal  aupply  bagaa  prior  to  1911.  AVBRACI  DISCHAIGS  (klrar  aaly)  rapraaaata  flau  to  acaaa  ragardlaaa  of 
upatraaa  daralapaaat.  For  rocarda  of  coablaad  diacbarga  of  rtvar  aad  Vaatura  City  dlvaralea,  aaa  fallawlog 

rafc- 

AVBRAGl  DISCHAAGS. ••liver  obIy:  SS  yeirs  («BC«r  yetrs  i912*U,  I93a*92}p  S1.3  ft^/t  (laGSl  a^/f), 

42p240  acre-ft/yr  CS2.t  haVyr)#  ,  ,  . 

CoabliMd  rlvar  tad  divarsioo:  SO  years,  47.9  ft^/s  (1.920  a^/s),  49,120  acra*ft/yr  (40.4  ha^/yr). 

BXTtEMBS  901  FHIOD  09  IICOIO. ••II ver  ealy:  Mailaua  ditclargep  43,400  ftVs  (1,900  a^/s)  9eb.  10,  1979,  iBfe 
belfbt,  19.14  ft  (9.934  a),  froa  ratlsg  curve  eateaded  above  34,000  ft^/s  (943  a^/s);  aBslaaa  9490  bei|bt, 
24.3  ft  (7.41  ■)  Jaa.  2S,  1949,  preseat  datua,  frea  floodaarka;  ae  flew  at,tiaes  ia  aaay  years. 

Coabiaed  river  aad  dlverslea:  Maaiaua  disebarge,  43,400  ft*/s  (1,900  a^/s)  fab.  10,  1979;  ae  flew 
Nev.  29,  29,  1977,  aaay  days  durlag  1992. 

gmiMBS  901  CUUHNT  TBAl. ••liver  ealy;  Mailaua  discharge,  934  ft^/s  (23.4  a^/s)  Apr.  1,  gage  height,  4.04  ft 
(1.237  a);  ae  flew  aaay  days  Octeber  through  Oeceaber. 

Coabiaed  river  aad  dlverslea:  Maaiaua  discharge,  943  ft^/s  (23.9  a^/s)  Apr*  1;  aiaiaua  daily,  0*42  ft^/s 
(0.019  aVs)  Jaa.  31. 


V-- 


CAXPINTERIA  CREEK  EASIN 

ItllRSOO  CARRINTSRIA  CREEI  NEAR  CARPINTERIA,  CA 


LOCATION. --Lst  14*24'05’',  loni  In  El  Rincon  Ortnt,  Eont*  lirbor*  County,  HyOroloftc  Unit  ItOAOOlS, 

on  rl|ht  bonH  100  It  (SO  o)  uptiroon  of  krlO|o  on  Stoto  HliRwoy  101,  141  ft  (10  n)  Oownottoio  Iron  CokornoOor 
Crook,  tnO  1.0  nl  (1.0  kn)  nortkooii  o(  Corplntorlo. 

DRAINAGE  AREA. •■IS. I  al>  (SS.O  knl). 

NATSR-DIECHARGE  RECORBE 

PERIOD  OP  RECORD. --Jonuory  1941  to  Scptcnbor  |9TT,  Octobor  19TE  to  currant  year. 

CAGE. --Nater-Staie  recorder.  Altitude  of  |0|e  la  ISO  ft  (40  n) ,  fron  topoiraphlc  nap.  Prior  to  July  1.  1911, 
at  site  100  ft  (SO  n)  downstrean,  at  datun  4.00  ft  (1.429  ■}  higber.  July  2,  1914,  to  Aug.  27,  1970,  at  alto 
41  ft  (20  n)  dovnatrean  at  datun  4.00  ft  (1.219  n)  higher.  Aug.  24.  1970,  to  Sept.  10.  1977.  at  aite  100  ft 
[SO  a)  downatraan  at  aane  datun. 

REMARKS. ••Recorda  fair.  No  regulation  above  atatlon.  Cobernador  Land  and  Hater  Co.  dlverta  fron  Gobernador 

Creek  1.4  nl  (2.9  kn)  above  atatlon.  Snoll  lake  0.4  al  (1.1  kn)  aoutheait  of  atatlon  and  outaide  the  drainage 
arta  starts  stora  runoff  and  surplus  water  diteried  by  Cobernador  Land  and  Hater  Coo  froa  Gobernador  Creeko 
At  tines  this  lake  is  drained  by  puaplni  water  back  into  Gobernador  Creek  1,000  ft  (SOS  •)  above  station. 

AVERAGE  DISCHARGE. --40  yeara  (water  yeora  1941-77,  1979-42),  2.47  ftS/a  (0.041  n*/a),  2,040  acre-ft/yr 
(2.14  hnS/yr). 

EXTREMES  POE  PERIOD  OP  RECORD. --Naalnun  dlachorgo,  4.440  ftl/a  (211  nj/a)  Dec.  27,  1971,  gage  >>nlgkt,  14.10  ft 
(4.294  a).  Iron  floodnark,  fron  rating  curve  oatondod  above  ISO  ft^/a  (3.44  n  /a)  on  bnalo  of  alope-aroa 
aeasureaent  of  naxiaua  flow;  no  flew  at  tiaoa  In  each  year. 

EXTREMES  POR  CURREKT  tEAR.--Hoalnun  dtachott*.  314  ftS/o  (9.44  n>/a)  Apr.  I  (0330  hta),  gng.  knight,  1.23  ft 
(1.194  a)i  no  other  paak  above  boa.  of  12S  ft*/,  (1.14  nS/a)i  nlnlntia  dolly,  no  flew  for  noeoral  nnntko. 


SAM  YEIDRO  CREEK  lAEIN 
11119440  SAN  tSlDRO  CREEK  AT  MONTECITO,  CA 

»»*•«»  »4Vh.r..  S.nt.  4.rb.r.  Cty.  Hydrologic 
unit  14040013,  on  left  bank  110  ft  (44  a)  downotroaa  froa  dobrlo  boaln,  and  0.4  ai  (1.1  knl  nartk-oortkAavt 
of  Intoraactlon  of  San  Taldra  and  Eaat  Valloy  Roada,  in  Moatoclca.  ^  nnrthnaat 

DRAINAGE  AREA.--S.07  a|l  (7.91  ka2). 

PERIOD  OP  RECORD. --1949,  1972-79  (yaarly  nailntin  dlachargo  only).  October  1979  to  currant  year. 

GACE.-.Hater-atage  recorder.  Altitude  of  gag.  la  170  ft  (174  ,).  fro.  topographic  nap. 

REMARKS. --Recorda  fair.  Debrla  baain  nay  at  tinea  affect  peak  floua. 

EXTREMES  POR  PERIOD  OP  RECORD. --Maataua  dlachargo,  1,420  ftS/,  (150  ,1/,).  j,,.  1949  froo  aleoa-area 

aeaauroaant  of  aarlaua  flaw;  amiaua  dally,  0.09  ftV,  (0.003  nJ/o)  Sept.  1.  1942.  ’  ^ 

CURRENT  TEAR.--Ma<inun  dlachargo,  27  ftS/a  (0,74  n»/a)  Apr.  1  (0211  bra),  gage  height  1.17  ft 
Seot*^l*  '  above  bate  of  20  ftVa  (0.17  ni/a);  alnlaun  dally,  0.09  ft>^a*(0.99J  nJ/p) 


MISSION  CREEX  EASIN 

11119710  MISSION  CREEK  NEAR  MISSION  STREET,  AT  SANTA  4AR4ARA,  U 

LOCATION. ••Let  S4*2S*SS*\  lon|  119*43*20**,  la  Pweble  Lands  of  Sants  iarbara,  Santa  Sarbara  Couatr,  Hydroloaic 
Unit  11000013,  on  left  bank  just  south  of  end  of  Los  Olivos  Street  la  Santa  iarbara. 

DNAINACE  AJtEA.-*l.3l  ai^  (21.70  ka^). 

PCmOO  OP  RECORD. ••October  1970  to  current  year. 

GAGE.^-Hater^stato  recerdeT.  Cencrate-llnad  channel.  Altitude  of  |a|e  is  lOS  ft  (32  a),  fron  topographic  nap. 

REMARIS. ••Records  fslr.  No  regulation  or  diversion  above  station.  Hatar  at  tines  released  to  creak  for  ground* 
ueter  recharge  free  Gibraltar  tunnel,  several  nllea  upacreaa. 

AVERAGE  DISCMARC1.--12  years,  3.16  ft^/s  (0.019  a^/a),  2,290  scr#-fi/yr  (2.12  ha^/yr). 

EXTREMES  POR  PERIOD  OP  RECORD. --Maxlaua  discharge,  2.590  ft^/s  [73.1  o^/s)  Jan.  19,  1973.  gage  height,  4.97  ft 
(I.SIS  a),  fron  rating  curva  axtended  above  41  ft^/a  (1.16  a^/s)  on  basis  of  cenputatlon  of  flow  la  coacrote- 
llnad  cbsnnol;  aailouo  gage  height.  3.45  ft  (l.bOl  •}  Peb.  16,  1980;  ne  flow  aost  of  etch  year. 

extremes  POR  CURRENT  YEAR. ••Maziaua  dlschargo,  186  ftJ/$  (5.27  a^/s)  Mar.  14,  gage  height,  2.74  ft 
(0.835  a),  BO  peak  above  base  of  200  ft^/s  ($*66  o^/a);  alnlnuB  dally,  no  flow  for  stvaral  aonchs. 


ARROYO  8URRO  CREEK  8ASIN 

11U97S0  ARROYO  8URRO  CREEK  AT  SANTA  BARBARA,  CA 

LOCATION.  ••Lat  S4*26'13''.  long  119*44*44*'.  In  Pueblo  Lands  of  Santa  Barbara.  Santa  Barbara  County,  Hydrologic 
Unit  19060013,  on  right  bank  0.4  el  (0.6  ka)  south  of  State  Street  on  Hope  Avenue  in  Senta  Barbara. 

DRAINAGE  AREA.--6.6S  ai^  (17.22  ka^). 

PERIOD  OP  RECORD. ••October  1970  to  current  yeer. 

REVISED  RECORDS. "NDR  CA-76-i;  1974.  197$  (M). 

GAGE. ••Hater-atage  recorder.  Cone  re te* 1 i ned  chennel  with  a  lowwater  control.  Altitude  of  gage  is  160  ft 
(49  a),  froa  topographic  aap. 

REMARKS. • -Records  good  except  those  below  1.0  ft^/s  (0.021  a^/s),  which  are  poor.  Saall  aaount  of  inflow 

occurs  at  tines  froa  lerge  shopping  center  that  eapties  watar  diractly  into  the  streaa.  Partial  ragulation 
by  Lauro  Canyon  ‘’esarvoir  on  San  Roque  Creek. 

AVfgAGE  DISCHAgGg.--l2  y.iri.  1.44  ftl/»  (0.049  •’/«).  1,770  .cr.-fi/yr  (2.14  h.J/yr). 

EITglMES  FOg  PgglOD  OP  ggCOgO. ■■H.i lay.  dl.ch.rgv,  1,IS0  ftl/l  (S2.4  ,3/.)  Mtr.  4,  1971,  F«b.  14,  1410,  froa 
retlng  curve  extended  ibove  50  ft^'s  (1.42  a^/s)  on  basis  of  coaputation  of  flow  In  trspesoidal  saction; 
aaxiaua  gaga  height,  ^.67  ft  (1.721  a)  Mar.  4,  197S;  no  flow  nany  days  in  aach  year. 

glTHEMES  FOg  CUhhENT  TEAg. --M.ilaua  discharge,  137  fc^/s  (3.94  .X/i)  Mar.  16  (Dili  hrs),  gag.  height,  2.39  ft 
(0.799  a)  froo  rating  curve  extended  above  62  ft^/s  (1.76  a^/s)  on  basis  of  coaputation  of  flow  in 
trapetetdal  channel;  ne  peek  above  base  of  300  ft'/s  (8. SO  a'/s);  no  flow  aany  days. 


SAN  JOSI  CAKSK  lASlN 
niZOSOO  SAN  JOSE  OtfEK  NSAE  GOLSTA,  CA 


LOCATION.  •‘Lat  J4*27»3J”,  loii|  119*4E*29**,  In  L«  Golnta  Grant.  Santa  Barbara  County,  Hydrologic  Unit  llObOOlS 
on  right  bank,  1.1  ni  (l.f  kn)  downatroan  fron  unoanod  tributary,  and  l«7  ni  (2.7  kn)  northoast  of  Golota.* 


OBAINAGS  ABfiA.--S.Sl  ni^  (14.27  kn^). 


MATU-OISCHABGE  BfiCOtOS 


BEAIOO  Of  RfiCOAO. ••January  1941  to  currant  yaar. 

GAGE. ••«acar*staga  racordar  and  concrata  low-watar  control.  Datua  of  gaga  Is  9S.61  ft  (29.142  a)  Santa  Barbara 
County  Road  Dapartaant  datua.  Prior  to  Dac.  24,  19SS.  at  datua  S.SO  ft  Q.b76  a)  blghar.  Dac.  24,  19S$,  to 
Jan.  10,  1960,  at  datua  l.S  ft  (0.46  a)  highar.  Prior  to  Oct.  1,  1971.  at  sita  7S  ft  (23  a)  dounstraaa  at 

saaa  datua. 

REMARKS. ••Racords  fair  axcapt  thosa  balow  1.0  ft^/s  (0.02B  a^/s),  which  ara  poor.  No  ragulation  abova 
station.  Many  saall  divarslons  for  irrigation  abova  station. 

AVEIACE  D1SCHAACH.--41  r..r.,  l.9«  ft^/s  (O.OSA  .I/.),  l,«20  .cr.-{t/yr  (1.7$  lui^/yr). 

ExnEMES  roi  rniOD  or  AECORD.--Nailwia  <llsch.r|.,  1,000  ftl/i  (S*.6  .1/,)  J.a.  IS.  1»A»,  lMl(ht,  10.10  ft 
(3.07g  a),  froa  rating  curva  axtandad  abova  400  ft^/s  (11.3  a^/s)  on  basis  of  slopa*araa  aaasuroaant  at  gaga 
haight  9.32  ft  (2. 141  a);  aaxlaua  gaga  haight,  12.74  ft  (3. BBS  a),  prasant  datua,  Jan.  21,  1943;  no  flaw  at 
tiaas  in  aost  yaars. 

EXTREMES  FOR  CURRENT  TEAR. --Maxlmia  01*ch.r|.,  2A7  ftl/>  (7.S6  .l/i)  Apr.  1  (011$  hr>),  ,t,.  k.ttbt  $.00  ft 
(l.$24  a)  froa  rating  curva  axtandad  abova  40  ft^/s  (1.13  a^/s)  on  basis  of  thaoratical  ceaputation  of  paak 
flow,  no  othar  paak  abova  basa  of  100  ft^/s  (2.B3  a^/s);  aiaiaua  dally,  0.03  ft^/s  (0.001  a^/s)  aany  days 
during  yaar. 

SAN  JOSE  CREEK  BASIN 
llliosio  SAN  JOSS  CRBSR  AT  GOLSTA.  CA 

LOCATION. --Lit  14*1$' 49".  loni  119*49* 14".  U  L»  0.1. tt  Sr.at,  S.Bt.  O.rk.r.  County,  Hydroloflc  Unit  1006001$, 

.B  rl,lit  b.Bk  louth  of  H«lll»t.r  Ao.bu.  ob  R.llo,,  A..bu.,  0.$  at  (0.0  km)  ..uth.t.t  of  Gol.ta. 

DRAINAGE  AREA. --9. 41  all  (24.40  kal). 

HATER -DISCHARGE  RECORDS 

PERIOD  or  RECORD.- -Octob.r  1970  t.  currant  yaar. 

REVISED  RECORDS. --H0R  CA-7J-1;  197$(M). 

GAGE. --Hat. r-it.|.  racordar  and  concrata  channal.  Altltuda  of  |ao.  l»  I#  •)<  topoirnphle  aap. 

REMARXS. --Racordt  fair.  Na  r.|ulatlan  abo*.  atatloa.  Otvaratoni  for  Irrlootlon  and  doaattlc  uaa  abova  atation. 

AVERAGE  DISCHARGE. --11  y.ara,  2.04  ft^/a  (0.000  B^/a),  2,040  aera-ft/yr  (2. $4  bnl/yr). 

EXTREMES  FOR  PERIOD  OF  RECORD. --Mai laua  dlachat,.,  I.JIO  ft'/a  (44.0  B^/a)  Mar.  4,  1970,  gafa  baigbt,  $.45  ft 
(1.711  a).  froB  rating  curva  aitandad  abova  400  ftVa  (11.5  B./a)  on  baaia  of  alopo-eonyaynnca  coaputntlon 
of  flou  tn  concrata  cbannol  at  gaga  balght  0.00  ft  (2.450  a);  no  flow  for  long  parloda  In  aacb  yaar. 

EXTREMES  FOR  CURRENT  TEAR.  "MnilBUB  dlacbarga,  575  ft^/a  (10.4  B^/a)  Apr.  1  (014$  bra),  gaga  JMJ,. . 

(0.120  ■),  fron  rating  curve  extended  ss  explained  above,  no  other  peak  above  base  of  250  ft  /a  (7. OB  ■  /•), 
nininua,  no  flow  nnny  days. 

ATASCADERO  CREEK  BASIN 
11120000  ATASCADERO  CREEK  NEAR  GOLETA,  CA 

LOCATION. ••Lat  34*2S'29",  long  119*4B'39**,  in  La  Goleta  Grant,  Santa  Barbara  County,  Hydrologic  Unit  1B060013,  on 
downstraae  side  of  canter  pier  of  county  road  bridge  100  ft  (30  •)  downstrean  fron  Maria  Ygnacio  Creek,  1.3  ni 
(2.1  kn)  upstreao  froa  nouth,  and  1.3  ni  (2.1  kn)  southeast  of  Goleta. 


drainage  area. --IB. 9  ni^  (49.0  kn^). 


UATER-DISCHARGE  RECORDS 


PERIOD  OP  RECORD. ••October  1941  to  current  year.  Prior  to  October  1947,  published  as  Alascadero  Creek  near 
Goleta. 

CAGE. ••Mater'Stage  recorder.  Oatun  of  gage  is  1.39  ft  (2.61B  a)  Santa  Barbara  County  benchnark.  Prior  to 
Dec.  14.  1967,  at  site  27S  ft  (B4  n)  downstrean.  datua  4.00  ft  (1.219  a)  higher.  Dec.  14,  1967,  to 
Sept.  30.  1976,  at  datua  4.00  ft  (1.219  a)  higher  and  Oct.  1,  1976,  to  Sept.  30,  197B,  at  datua  2.00  ft 
(0.610  a)  higher,  both  at  present  site. 

REMARKS. ••Records  fair  accept  those  below  1.0  ft^/s  (0.021  n^/s).  which  are  poor.  No  rogulstion  abovo 

station.  Snell  diversions  for  irrigation  above  station.  Soae  low  flow  results  froa  return  irrigation  wasto 
watar. 

AVERAGE  DISCHARGE. --41  yaars,  4,6$  ft^/i  (0.132  a^/i).  3,370  acre-ft/yr  (4.16  ha^/yr). 

EXTREMES  POR  PERIOD  OF  RECORD. ••Maxiaun  discharge.  $.310  ft^/s  (1S2  n^/s)  Jen.  II,  1973,  gage  height,  13.1  ft 
(3.99  a)  datua  then  in  use,  froa  racing  curve  eitended  above  2,300  ft^/s  (6$.l  n^/s);  aexinua  gage  height, 
13.3  ft  (4. OS  a),  froa  floodaerk,  Dec.  3,  1974,  datua  then  in  use;  no  flow  soae  days  in  each  year. 


JALANA  OtEEI  IAS  IN 

11120600  JALAMA  CEEEE  NEAE  LOMPOC,  CA 

LOCATION.  - -L«t  34*J0'50'*,  lon|  120“29'02**,  la  Safi  Julian  Grant,  Santa  Earbara  County,  HydrolO|ic  Unit  11060011, 
on  dounatraaa  slda  of  rl|ht  brld|a  plot  on  Jalaaa  Eoad,  0.6  nl  (1.0  Lai  dowaatroaa  froa  Caapar  Crank,  1.4  al 
(2.1  ka]  upatrtaa  froa  aouth,  and  1.9  at  (14.1  kn)  aouthwoit  of  Loapoc. 

OEAINACE  AAEA.--20.1  al^  (Sl.l  ka>). 

NATER-DISCHASGE  lECOtOS 

PERIOD  OP  RECORD. - 'Soptonbor  1961  to  Soptnbar  1962  (diacontinutd). 

CAGE.--Nator-ata|a  rocardor  and  concrota  control.  Altitude  of  |a|t  la  ID  ft  (24  a),  froa  topoimpklc  aap. 

REMARES. --Recorda  |ood.  No  regulation  or  dlveralon  above  atetlon.  Sone  puaplng  upatrean  froa  uella  for 
Irrigation  of  about  400  acroa  (1.62  ka^). 

AVERAGE  DISCHARGE. --17  yaara,  1.67  ft^/a  (0.104  aJ/a),  2,660  acre-ft/yr  (1.21  haS/yr). 

EXTREMES  POR  PERIOD  OF  RECORD. --Naaiaua  dlacharge,  4,020  ft'/a  (114  a^/a)  Mar.  4,  1976.  gage  Height,  11.14  ft 
().4S6  ■),  Iroa  rating  curve  extended  above  la^OO  £t^/a  (41.1  a^/a)  on  basla  of  slope'area  aeatureaent  at 
gage  height  I.OS  ft  (2e4S4  a);  no  Clow  aany  days  in  aost  yearsa 

EXTREMES  EOR  CURRENT  YEAR. -*Haxlaua  dlacharge.  174  ftVa  (4.p  a^/a)  Apr.  1  (OOlS  hra),  gage  height  4.31  ft 
(1.3SS  a),  no  other  peaks  above  bate  of  ISO  ft^/a  (4.2$  a^/a);  minimum  daily.  0.01  ft'/a  (<0.001  a^/a) 
aany  daya  during  Auguat  and  Septeabor. 


CAVIOTA  CREEK  RASIN 

U120S$0  CAVIOTA  CREEK  NEAR  GAVIOTA.  CA 

LOCRl  ION.  • -tat  34*29Mb**.  long  120*13'34“.  m  Nueatra  Senora  Del  Refugio  Crani.  Santa  Barbara  County,  Hydrologic 
Unit  II06001S,  on  left  bank  1.3  al  (2.1  ka)  northweat  of  Caviota.  and  1.6  al  (2.6  ka)  upatrtaa  froa  aouth. 

DRAINAGE  AREA. ••II. I  ai^  (41.7  ko^). 

PERIOD  OF  RECORD. ••October  1966  to  current  year. 

GAGE. ••Mater-atage  recorder  and  concrete  control*  Altitude  of  gage  ia  100  ft  (30  a),  froa  topographic  nap. 

REMARKS. ••Recorda  good.  No  regulation.  Saall  puaping  for  doaeatic  uae. 

AVERAGE  DISCHARGE. ••16  yeara,  S.9S  ft^/a  (0.169  a^/a).  4,310  acre-ft/yr  (S.31  hn^/yr). 

EXTREMES  FOR  PERIOD  OF  RECORD. -'MaKiaua  dlacharge.  4.000  ft^/a  (113  n^/a)  Jan.  24,  1967.  gage  height,  1.40  ft 
(2. $60  a),  froa  rating  curve  attended  above  1.100  ft^/a  (36.1  a^/a)  on  baaia  of  alope-area  aeaaureaent  of 
aaiiaua  flow;  aaiiaua  gage  height,  9.09  ft  (24771  a)  Mar.  4,  1976;  no  flow  at  tinea  in  aoae  yeara. 

EXTREMES  FOR  CURRENT  TEAR. • •Mat toua  dlacharge,  227  ft^/a  (6.43  a^/a)  Apr.  I,  gage  height.  3.94  ft  (1.201  a),  no 
peak  above  baae  of  100  ft^/a  (I.SO  a^/a);  aioiaua  daily.  0.06  ft^/a  (0.002  n'/a)  Sept.  2. 


CARNEROS  CREEE  IAS  IN 

inXOSSQ  TECOLOTITO  CREEK  NEAR  GOLETA.  CA 

LOCATION. ••Let  34*26*0$",  long  119*52*04",  |o  Loa  Dos  Fuebloa  Grant,  Santa  larbara  County  Hydrologic  Unit 
11060013,  on  right  bank  0.2  ai  (0.3  ka)  east  of  Glen  Annie  Road,  and  2.1  ai  (3.4  ka)  watt  of  Goleta. 

DRAINAGE  AREA. --4.42  ai^  (11.4$  ka^). 

NATER-DISCHARGE  RECORDS 

PERIOD  OF  RECORD. ••October  1970  to  Septeaber  1972.  January  1910  to  Sapteaber  1962  ( diacoot Inuad) . 

GAGE. --Nater^stage  recorder  and  concrete  chennel.  Altitude  of  gage  la  40  ft  (12.2  a),  froa  topographic  aap. 

Prior  to  Jan.  2$.  1910.  at  saae  site  at  dlfforent  datua. 

REMARKS. ••Records  fair.  No  regulation  above  station.  Soae  puaping  for  Irrigation  and  water  is  occasionally 
released  to  channel  froa  Tecolote  Tunnel. 

EXTREMES  POR  PERIOD  OF  RECORD . --Max iaua  discharge.  1,610  ft^/s  (4$. 6  a^/s)  Feb.  16.  1980.  gage  height,  4.47  ft 
(1.362  a),  froa  reting  curve  extended  above  160  ft'/s  (4. S3  a^/s)  on  basis  of  siopa*conveyance  coaputation 

of  flow  in  concrete  channel;  no  (low  at  tiaes  In  soae  years. 
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SAKTA  YNEZ  RlVEt  ftASlN 

IIUSOOO  SANTA  YNEZ  EtVEA  AT  PINE  CANYON.  NEAA  LONPOC.  CA 

LOCATION. '-Lat  S4*40'20**,  long  120*29*30**.  in  Loapoc  Grant.  Santa  Oarbara  County,  Hydrologic  Unit  11060010.  on 
right  bank  at  Ploradale  Avenue  bridge.  2.1  ni  (3.4  kn)  upatreaa  £roa  Santa  Lucia  Creek.  3  ai  (S  ka)  northwest 

of  Loapoc.  and  7  nl  (11  ka)  upstraan  froa  aouth  at  Pacific  Ocean. 

DRAINAGE  AREA. --144  ai^  (2.116  ka^). 

NATER-DISCHARCE  RECORDS 

PERIOD  OP  RECORD. '•May  1941  to  October  1946.  August  1964  to  current  year.  Monthly  discharge  only  for  soar 
periods,  published  in  VSP  131S>R. 

GAGE. ''Nater-stage  recorder.  Oatua  of  gage  it  40.71  ft  (12.430  a)  National  Geodetic  Vertical  Datua  of  1929. 

Prior  to  Aug.  24.  1964.  at  different  datua.  Aug.  24.  1964.  to  Atig.  20.  1970.  at  datua  0.91  ft  (0.277  a)  lower. 

REMARKS. •’•Records  fair.  Plow  regulated  by  daaeson  Lake,  Gibraltar  Reservoir,  and  Lake  Cachuaa  (stations 

11121000,  11122000,  1112$S00).  Natar  divertad  out  of  basin  froa  Jaaeson  Lake,  Gibraltar  Reservoir,  and  Lake 
Cachuaa  to  citios  of  Montecito,  Santa  Barbara,  and  Golota  for  nuiiicipal  supply.  Wattr  punped  fron  wells  along 
bank  for  irrigation  in  valley  upstraaa.  Effluent  froa  city  of  Loapoc  contributes  to  low  flow  nest  nonths. 

EXTREMES  FOR  PUlOO  OP  RECORD. - •Mat iaun  discharge,  71,000  ft^/s  (2.210  a^/s).  estiaeted.  Jan.  2S.  1969, 
gage  height,  24.91  ft  (7.393  a),  present  datua,  froa  floodaark;  no  flow  at  tlaes  in  soae  years. 

EXTREMES  POR  CURRENT  TEAR. ••Max iaua  discharge,  710  ft^/s  (20.1  a^/s),  Apr.  1,  gage  height,  S.62  ft  (1.713  a); 

ainteua  daily,  3.6  ft^/s  (0.10  a^/s)  Aug.  2S*2I. 


SANTA  YNEZ  RIVER  SASIN 

11133000  SANTA  YNEZ  RIVER  AT  NARROWS,  NEAR  LOMPOC,  CA 

LOCATION  (REVISED) . ••Lat  34*31*14**,  long  120*23*21”,  in  Canada  de  Salstpuedef  Grant,  Santa  iarbara  County, 

on  left  bank  0.6  at  (1«0  ka)  upstraaa  froa  State  Highway  246.  1.9  ai  (3.1  ka)  east  of  Loapoc,  1.8  ai  (2.9  ka) 
downstreaa  froa  Salsipuedas  Creek,  and  12.4  ei  (20.0  ka)  downstreea  froa  Lake  Cachuaa. 

DRAINAGE  AREA. "719  ai^  (  2,040  ka^). 

VATU -DISCHARGE  RECORDS 

PERIOD  OF  RECORD. --May  1947  te  Noveaber  1931  (irrigation  seasons  only).  May  1932  to  Septeaber  1963, 

October  1964  to  Septeaber  1976,  October  1910  to  current  year.  Records  equivalent,  except  for  low-flow 
periods,  to  those  published  as  '*near  Loapoc”  (station  11133300),  Noveaber  to  Deceaber  1906,  October  1907 
to  Septeaber  1918.  May  1923  te  Septeaber  1960,  October  1978  to  Septeaber  1980. 

GAGE.*-Two  water-stage  recorders.  Altitude  of  aaia  gage  is  90  ft  (27  ■)  froa  topographic  aap.  See  VSP  1715 
for  history  of  changes  prior  te  Oct.  I,  1961.  Since  Oct.  1,  1961,  at  various  sites  and  datuas  within  0.1  ni 
(0.2  kn)  of  present  site.  Supplenentary  gage,  used  for  highwater  periods,  at  site  0.6  ni  (1.0  ka)  downstreaa 
at  datua  79.23  ft  (24.153  n)  National  Geodetic  Vertical  Datua  of  1929. 

REMARKS.  "Records  fair.  Plow  regulated  by  Jaaeson  Lake.  Glbralter  Reservoir,  and  since  Noveaber  1932  by  Lake 
Cachuaa  (stations  11121000,  11122000,  11123300).  Hater  diverted  out  of  Jaaeson  Lake,  Gibraltar  Reservoir,  and 
Lake  Cachuaa  te  cities  of  Montecito,  Santa  Barbara,  and  Coleta  for  aunicipal  supply.  Mater  puaped  froa  wella 
along  banks  of  river  Cor  irrigation  in  valley  upstrean. 

EXTREMES  FOR  PERIOD  OF  RECORD  (1932-63  and  since  1964) . --Mexiaua  discharge.  80,000  ft^/s  (2,270  a^/s) 

Jan.  23,  1969,  |age  height.  24.20  ft  (7.376  n) ,  froa  suppleaentery  gage;  no  flow  at  tines  in  each  year. 

EXTREMES  OUTSIDE  PERIOD  OF  RECORD. --Flood  of  Jan.  9,  1907,  120.000  (0/%  (3,400  a^/s),  gage  height.  22.0  ft 
(6.71  ■)  site  and  datua  then  in  uae,  froa  aean-dcpth  study. 

EXTREMES  POR  CURRENT  TEAR . - -Maxlaua  discharge,  393  ft^/s  (16.8  a^/s)  Apr.  1,  gage  height,  3.37  ft  (1.088  a); 
no  flow  for  several  aonths. 
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1410.  Sanu  Mula  Matr  at  ttaadalupa,  Calif. 


tocat ion."Lat  34'&('a$  ,  long  120*34'1S  .  In  Oiailaliipa  Orant,  on  donatraan  alda  of  fifth 
orioga  plar  fron  laft  bank  on  Stata  Hlafamf  1.  0.5  nlla  iwrth  of  Quadalupa,  SMta 
lareara  County,  and  4.5  allot  upatrtaa  froa  aouth. 

Jrml£ayj_j|aa.--1.763  aq  al. 

Ilocown  ivaltatlo.— Oetobor  IMO  to  SaptoMr  1960.  Monthly  dlacharga  only  for  aoao  perl* 
o3i  r  putllohed  In  BP  1315-B. 

3a«.— kaier-itage  recordar.  Datia  of  agt  la  64.99  ft  aaoee  naan  tea  laaal.  datiaa  of 
:329.  aupplanantary  adjuataant  of  lA  ICorpa  of  B«lnaara  banoh  aaiicl.  SupploMntary 
uater-ataca  recordar  taar  right  bank  at  aaaa  datua.  Jan.  19.  1941.  to  dug.  11,  1955. 
a-,  alta  lOO  ft  upatraaa  at  aaaa  datua.  Oct.  5.  1945.  to  dug.  11.  1956.  aupplamntary 
gaga  roar  right  bank  100  ft  upatraaa  at  aaaa  datua. 

dvai-agr  Itactiaraa.— 90  yaara  11940-60).  37.0  cfa  126.790  acra-ft  par  year);  aadltn  of 
yearly  aaan  dlachargaa.  2.6  cfa  (1.900  acra-ft  par  year). 

btraaaa.— 1341-60:  Ifcilaia  dlacharga.  32,800  cfa  Jan.  16,  1959  Ig^  height,  8,19  ft): 
r.o  noa  for  aevaril  aontha  In  each  year. 

Rajoi^. --Javaral  aaall  aurfaca  dlvanlona  and  aatanalaa  piaiptga  froa  aalla  aloaa  atroM 

for  Irrlgailon  aocva  atatlon. 


SANTA  MARIA  RIVER  (AS IN 


11141000  SANTA  MARIA  RIVER  AT  GUADALUPE,  CA 

LOCATION. --Lac  14*Si'SS",  long  UO'lt'lS",  In  Guadalupe  Grant,  Santa  (arbara  County,  Hydrologic  Unit  llOOOOOg 
on  downstreaa  side  of  bridge  on  State  Highway  1,  O.S  at  (0.1  ka)  north  of  Guadalupe,  and  4.S  al  (7.2  ka)  ’ 
upatreaa  fron  aouth. 

DRAINAGE  AREA. --I, 741  all  (4,S09  kal). 


PERIOD  OF  RECORD. --October  1940  to  current  year, 
in  kSP  lllS-B. 


Monthly  dlacharge  only  October  1940  to  January  1941,  publlahed 


GAGE. --Three  water-itage  recorders.  Datua  of  aaln  gage  (left  channel)  It  64.92  ft  (19.7gg  a)  Natiaaal  Geodetic 
Vertical  Datua  of  1929.  Two  suppleaentary  gages  started  In  19S6  at  rariout  datuas  and  locations.  Prior  to 
Aug.  11,  19SS,  aain  gage  at  site  100  ft  (10  a)  upstreaa  at  sane  datua  NGVD. 

REMARKS. --Records  poor.  Cuyaaa  Rlrer  regulated  since  February  1959  by  Twltchell  Reserroir,  capacity, 

240.000  acre-ft  (296  hal).  Several  saall  surface  diversions  and  eatenslve  puaping  fron  uellt  for  IrrlRstloa 
along  streaa  above  station.  AVERAGE  DISCHARGE  represents  flow  to  ocean,  regardless  of  upstreaa  derelopaent. 

AVERAGE  DISCHARGE. --42  years,  2«.2  ft^/s  (0.799  oJ/s),  20,410  scre-ft/yr  (25.2  haJ/yr). 

EXTREMES  FOR  PERIOD  OF  RECORD. - -Mas laua  discharge,  12,100  ft^/s  (929  n^/s)  Jan.  16,  1952,  gage  height  l.ll  ft 
(2.491  a):  aasiaua  gage  height,  10.00  ft  (1.048  a)  Feb.  26,  1969;  no  flow  for  all  or  parts  of  each’yesr. 

EXTREMES  FOR  CURRENT  YEAR. --Mailaua  discharge,  101  ft*/$  (9.52  e5/s)  Apr.  12;  gage  height,  6.52  ft  (1.997  a)' 
no  (low  aost  of  year.  ' 


SAN  ANTONIO  CREEK  RASIN 
11116100  SAN  ANTONIO  CREEK  NEAR  CASMALIA,  CA 

LOCATION. --Let  14*46'S6''.  long  120*ir47”,  in  Jesus  Marla  Grant,  Santa  (arbara  County,  Hydrologic  Unit  1(060009, 
on  Vandenberg  Military  Reservation  on  daunstroaa  side  of  center  pile  bent  of  San  Antonio  Road  bridge,  0.7  al 
(l.l  ka)  east  of  junction  of  San  Antonio  Road  and  Lonpoc-Casaalla  Road,  and  3.9  al  (6.1  ka)  south  of  Casaalla. 

DRAINAGE  AREA.--115  all  (]sa  ka^]. 


NATER-DISCHARGE  RECORDS 

PERIOD  OF  RECORD. --October  1955  to  current  year. 

GAGE. --hater-stage  recorder.  Concrete  control  since  August  1970.  Altitude  of  gags  Is  160  ft  (49  a),  froa 
topographic  nap.  Prior  to  June  27,  1959,  at  datua  2.00  ft  (0.610  a)  higher. 

REMARKS. --Records  good.  No  regulation  above  station.  Flow  affected  by  puaping  froa  wells  along  streaa  for 
Irrigation  above  station.  At  tines  water  released  to  creek  fron  Vandenberg  Air  Force  (ase  watsr-treataont 
plant . 

AVERAGE  DISCHARGE. --27  years.  5. SI  ft^/s  (0.156  n^/s),  3,990  acre-ft/yr  (4.92  ha^/yr). 

EXTREMES  FOR  PERIOD  OF  RECORD. --Mas  I  nun  discharge.  1.440  (tl/s  (97.4  n^/s)  Mar.  4,  1979,  gage  height,  11.22  ft 
(4.029  a),  froa  rating  curve  estendsd  above  1,100  (tl/s  (11.2  aJ/s)  on  basis  of  slope-area  neasureaent  at 
gaga  height  12.93  ft  (1.941  a);  nlnlaua  dally.  0.10  (t^/s  (0.001  al/s)  Juno  19,  20,  1957. 


eutf 


6.  Debris  Basins,  Ventura  County,  with  location  wap  and  typical 
data  sheets  fron  Ventura  County  Flood  Control  and  Water 

Resources  Departaent 
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INSERT  TABLE  »4 


■TABLE  A 

-  LOS  PAORCS  NATIONAL  FOREST  PROTECTION  HISTORY 


■  i  BRUSH  AGE  '  AVERAGE 

.  CLASS  AVERAGE  ACRES  BIUNEO 

•  PER  ACRE  -PER  YEAR  . 

YEAR  1.900.000  ACRES  BY  OECAOE 


NUMBER  OF  NO.  OF 
LARGE  FIRES  FIRE 
A*  STARTS 


PRESUPPRESSION  AND 
SUPPRESSION  COSTS 
BY  DECADE 
(All  figures  con¬ 
verted  to  Base 
Year  1967 


POTENTIAL  RESOURCE 
DAMAGE  -  ON-SITE/ 
OFF -SITE  BY  DECADE 
(Dollar  figure 
converted  to  Base 
Year  1967 


10 

33 

15,000  A/Yr 

7 

283 

>20 

38 

48,200  A/Yr 

25 

265 

>30  : 

32 

32.000  A/Yr 

7 

265 

>40 

35 

9,600  A/Yr 

10 

289 

$  4,394,000 

$53,000,000 

ISO 

42 

15,400  A/Yr 

7 

369 

11,141,000 

58,000,000 

>60 

47 

.  22,500  A/Yr 

4 

553 

.  23,346,000 

72,000,000 

>70 

48 

;  .  27,253  A/Yr 

6 

980 

43,516,514  • 

71,529,000 

180 

47 

.25,48^0  A/Yr  ’ 

*10  •: 

*942  . 

.  *  86,000,000 

*  71,000,000 

190 

Projected  figures  based  on  projected  fire  frequency  by  Fire  Analysis  data  for  the  1980s. 
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TABLE  8 

SUMMARY  OF  LOS  PADRES  FOREST  BRUSH  AGE  CLASSES 
AND  APPROXIMATE  ACREAGE 


MONTEREY  RANGER 

DISTRICT 

SANTA  LUCIA  RANGER 

DISTRICT 

Age  Classes 

Acres 

Age  Classes 

Acres 

0-10 

222,361 

0-10 

82,949 

11-20 

0 

11-20 

20,841 

21-30 

5,850 

21-30 

85,341 

31-40 

3,680 

31-40 

23,707 

41-50 

4,  165 

41-50 

10,488 

51 -over 

'90,240 

51 -over 

256,805 

Total  District 

Total  District 

Acres 

326,296 

Acres 

480,132 

SANTA  BARBARA  RANGER  DISTRICT 

OJAI  RANGER  DISTRICT 

Age  Classes 

Acres 

Age  Classes 

Acres 

0-10 

24,901 

0-10 

23,912 

11-20 

61,801 

11-20 

2,263 

21-30 

57,191 

21-30 

23,623 

31-40 

2,847 

31-40 

0 

41-50 

39,958 

41-50 

183,707 

5 1 -over 

125,495 

51 -over 

101,750 

Total  District 

Total  District 

Acres 

312,193 

Acres 

335,255 

MT.  PINOS  RANGER 

DISTRICT 

LOS  PADRES  NATIONAL  FOREST 

Age  Classes 

Acres 

Age  Classes  Acreage 

Percentagi 

0-10 

0 

0-10  354,123 

18.4 

11-20 

14,608 

11-20  99,513 

5.2 

21-30 

4,331 

21-30  176,336 

9.1 

31-40 

4,136. 

31-40  34,370 

1.8 

41-50 

21,490 

41-50  259,808 

13.4 

5 1-over 

429,569 ■ 

Si-over-  1, -003, 859 

52<1  ■ 

Total  District 

Total  Forest 

Acres 

474,134 

Acreage  1,9287009 

100.00 

(within  Forest-  boundary) 


Actual  Forest  Acreage  1,964,408 
Error  on  Gross  Acreage  .019 

1.9% 

Average  age  class  per  acre  =  44.3  yea’s 
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TABLE  8a 


EFFECT  OF  FUEL  LOADING  ON  FIRE  SIZE 
Fires  over  100  acres,  1960-1977  (Origin  within  Protection  Boundary) 

Fifty-seven  human-caused  statistical  fires  occurring  within  the  protection 
boundary  were  plotted  to  ascertain  the  age  of  the  vegetation  surrounding 
the  origin.  A  base  year  of  1911  (earliest  records  on  file)  was  established 
for  those  fires  that  were  shown  as  originating  in  unburned  fuel. 

. BRUSH  BRUSH 

'  PREV.  AGE  PREV.  AGE 


DATE 

NAME 

SIZE 

BURNED 

CLASS 

06/02/60 

Gilliam 

405 

1922 

38 

09/05/61 

LaCarpa 

.  140 

1932 

29 

10/03/61 

Friis 

2351 

1951 

10 

07/06/61 

Cuesta 

340 

1922 

39 

10/04/62 

Sta  Paula 

1941 

1922 

40 

07/24/63 

Frenchman 

380 

Unbrnd 

52 

07/22/63 

Davy  Brown 

1100 

Unbrnd 

52 

08/03/63 

Navajo 

■  225 

1951 

12 

03/07/64 

Polo 

585 

1917 

47 

08/23/64 

Sespe 

356 

1932 

32 

09/22/64 

Coyote 

67000 

1924 

40 

06/27/65 

Adobe 

508 

1932 

33 

04/16/66 

Junction 

237 

Unbrnd 

55 

08/06/66 

Avila 

155 

Unbrnd 

55 

06/11/66 

Wellman 

93000 

Unbrnd 

55 

06/21/68 

Jose 

103 

Unbrnd 

57 

05/23/68 

Robinson 

500 

1946 

22 

03/03/68 

Matau 

1 13 

Unbrnd 

57 

05/12/70 

Zaca 

285 

-Unbrnd 

59 

06/18/70 

Twin  Rocks 

270 

1953 

17 

09/27/70 

Buckeye 

44000 

Unbrnd 

50 

08/02/70 

Poplar 

1260 

Unbrnd  ; 

59 

08/01/70 

Cowhead - 

172 

Unbrnd 

59 

08/30/71 

Blue 

1850 

1917 

54 

08/27/71 

Santa  Ynez 

2010 

1964 

7 

07/21/71 

Jeepway 

120 

1964 

7 

10/06/71 

Roiiiero 

14538 

1925 

46 

08/07/71 

Squaw 

165 

1917 

54 

08/22/72 

Bear 

17150 

1932 

40 

Age 

A 

Class 

«  % 

of 

Cumul ative 

Range 

Fires  Total 

% 

0-  9 

Yrs  . 

4 

9.5 

10-19 

Yrs . 

4 

9.5 

19.0 

20-29 

Yrs . 

5 

7.1 

26.2 

30+ 

Yrs. 

44 

73.8 

100.0 

DATE 

NAME 

SIZE 

BURNED  CLASS 

12/07/74 

Mormon 

144 

1966 

8 

05/10/75 

John 

420 

1932 

43 

08/24/75 

Red  Hill 

225 

1917 

58 

08/24/75 

Blanca 

1 100 

1971 

4 

06/29/75 

Indians 

310 

Unbrnd 

64 

09/26/75 

Rattlesnake 

1550 

1953 

22 

04/20/76 

Nacimiento 

155 

1960 

16 

02/16/76 

Shale  ' 

230 

1917 

59 

12/04/76 

Canyon 

240 

1932 

44 

05/29/76 

Indian 

11100 

1919 

57 

12/10/77 

Alms 

720 

Unbrnd 

66 

07/26/77 

Sycamore 

820 

1923 

54 

07/31/77 

Cachuma 

1850 

Unbrnd 

66 

06/25/78 

Gate 

119 

1917 

61 

09/25/78 

Cozy  Dell 

910 

1948 

30 

09/01/79 

Nacimiento 

5371 

Unbrnd 

68 

09/11/79 

Red 

1619 

1951 

28 

09/18/79 

Eagle 

4530 

1955 

24 

10/27/79 

Haney 

256 

Unbrnd 

68 

12/06/80 

Gusty 

150 

1932 

48 

07/27/80 

Rainbow 

570 

1911 

69 

08/28/80 

Johnson  r 

180 

Unbrnd 

69 

1 1/26/80 

Lockwood 

5680 

Unbrnd 

69 

06/25/81 

Gamboa 

3797 

Unbrnd 

70 

07/09/81 

Gamboa  -  II 

208 

Unbrnd 

70 

08/29/31 

Porter 

130 

1949 

32 

09/22/81 

Rey 

1620 

Unbrnd 

70 

10/21/81 

Gay 

1490 

1922 

59 

.  The  averrge  brush-age  class  of  the 
area  in  proximity  to  origin  of  Class 
D  and  above  fires,  1960-1977  was  41.4 
years . 

.  8  of  10  fires  over  100  acres,  occurred 
in  brush  fields  over  20  years  of  age. 
Of  the  15  fires  that  burned  over  1,000 
acres,  only  3  occur led  in  brush  fields 
less  than  20  years  old. 
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TABLE  NO.  34 

SANTA  YNE2  FLOOD  PREVENTION  PROJECT 


AVERAGE  ANNUAL  PERCENT  BURN  CALCULATIONS 

Fire  History  -  Calculation  of  average  annual  percent 
burn  In  the  Santa  Ynez  Watershed  compared  to  the  rest 
of  the  Los  Padres  National  Forest  for  the  21-year  period 
1920-1940  before  the  project  and  the  21  year  period 
1950-1970  with  the  project. 


21 -year  Santa  Ynez 

Period  (235,570  Ac) 

Ac  Bum  Z  Annual 


Rest  of  Forest  Total  Forest 
(1,736,430  Ac)  (1,972,000  Ac) 

Ac  Burn  Z  Annual  Ac  Burn  Z  Annual 


1920-40 


1950-70 


173,755  3.5 
66,855  1.35 


629 ,902 
356,313 


Calculations ; 

1920-40 

173.755  -  .7375  4  21  -  .0351  or  3.5Z 
235,570 

629.902  °  .363  4  21-  .0172  or  1.7Z 
1,736,430 

803.657  -  .407  4  21  -  .0193  or  1.9Z 

1,972,000 

1950-70 

66.855  -  .2838  4  21  -  .0135  or  1.35% 
235,570 

356.313  -  .205  4  21  -  .0097  or  .97% 

1,736,430 


1.7  803,657 

.97  423,168 


423.168  -  .214  4  21  -  .0101  or  1.0L% 
1,972,000 


A- 10 
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!  .  TABLE  NO.  35 

/  I 

■  /  SANTA  YNEZ  FLOOD  PREVENTION  PROJECT 

•  » 

,-'  FIRE  OCCURRENCE  PROBABILITY  CALCULATIONS 

‘r  ,  ■  .  -1  . 

Projected  number  of  man-caused  and  lightning  fires  for  the  30-year  period 
1971  to  2000  Is  based  on  past  fire  occurrences  and  projected  trends. 

Average  number  of  man-caused  fires  per  year  by  five-year  periods 
In  the  Santa  Ynez  Watershed  compared  to  rest  of  Los  Padres  NF:  . 


Five  Year 

Santa  Ynez 

Rest 

Period 

No. 

Av/Yr 

No. 

1951-1955 

9 

1.8 

122 

1956-1960 

7 

1.4 

93 

1961-1965 

14 

2.8 

.  149 

1966-1970 

28 

5.6 

285 

Total 

58 

649 

::i..  Projected 

number  of  man-caused 

fires 

1971-1975 

38 

7.6 

380 

1976-1980 

47 

9.4 

470 

1981-1985 

50 

10.0 

•  500 

1986-1990 

53 

10.6 

530 

1991-1995 

53 

10.6 

530 

1996-2000 

53 

10.6 

530 

Total 

294 

2940 

Total  expected  lightning  fires 

10  344 

Table  27  page  A-1 

Total  Fires  1971-2000 

304  3284 


of  Forest  Forest  Total 


Av/Yr 

No. 

Av/Yr 

24.4 

-131 

26.2 

18.6 

100 

20.0 

29.8 

163 

32.6 

57.0 

•  313 

707 

62.6 

as  per  graph  In  Figure  16  page  A-14. 


76.0 

418 

83.6 

94.0 

517 

103.4 

100.0 

550 

110.0 

106.0 

583 

116.6 

106.0 

583 

116.6 

106.0 

583 

116.6 

3234 

354 

3588 

A-11 
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The  projected  occurrence  of  man-caused  fires  is  shown  graphically  in 
Figure  16  page  A-14.  The  projected  line  Is  based  on  the  assumption  that 
the  number  of  fires  will  continue  to  increase  at  about  the  same  rate  as 
shown  in  the  five-year  periods  1961-1965  and  1966-1970.  Starting  In 
1980,  It  Is  assumed  that  recreation  use  within  the  Santa  Tnez  Watershed 
will  level  off  due  to  regulation  and  control  of  public  use  and  the  number 
of  fires  will  also  level  off  correspondingly.  Projections  beyond  20  years 
are  difficult,  so  it  is  assumed  that  there  will  be  no  increase  or  decrease 
in  the  last  10  year  period  1991-2000. 

The  number  of  lightning  fires  is  based  on  the  30-year  average  calculated 
from  the  21-year  period  1950-1970. 

Number  of  large  fires  -  Class  F  (1000  -  4999.9  acres)  and  Class  G 
(5,000  acres  or  over)  occurring  per  100  fires  over  the  21-year 
period  1950-1970. 

Class  F 


Area 

Santa  Ynez 
Best  of  Forest 
Forest  Total 


Total 

Fires 

69 

920 

989 


Number  Rate 7100 
0 

14  1:52 

14  1.42 


Class  G 

Nxsnber  Rate/ 100 


1 

13 

14 


1.45 

1.41 

1.42 


Comparison  by  periods:  Number  of  large  fires  per  100  fires 
(Reference  Table  28  page  A-2) 


Santa  Ynez 

Rest  of  Forest 

Total 

o 

CB 

ft 

Class 

Class 

Class  1 

Period 

F  G 

F  G 

F 

G 

1950-59 

10 

0  5.00 

2.46  2.46 

2.31 

2.60 

1960-70 

11 

0  0 

1.17  .84 

1.08 

.78 

1950-70 

21 

0  1.45 

1.52  1.41 

1.42 

1.42 

V.,- 
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TABLE  35-'C0NT. 


Projected  number  of  large  fires  Class  F  and  G  per  100  fires  for  the  30-year 
period  1971-2000  is  based  on  the  average  for  the  past  21-year  period  1950- 
1970.  The  past  2l-year  period  is  used' as  an  average  since  the  difference 
between  the  first  10  and  last  11  years  appears  to  be  large.  A  10-year  fire 
record  does  not  appear  to  be  a  long  enough  period  to  make  reliable  projec¬ 
tions  in  an  area  the  size  of  the  Santa  Ynez  Watershed. 


Projected  of  Fires  Rare/100  -  Ho.  of  large  flrea/lOO 


Area 


Class  F 
(1000-5000  Ac) 


.  Class  G 
(5000  Ac+) 


Expected  Total 
F&G 

Year  1971-2000 


;Santa  Ynez 


See  footnote 


(1) 


304 


or 

Santa  Ynez 


304 


Rest  of  Forest 

* 

Total  Forest 


100 

3284 


100 

3588 


X  1.00  -  3.0 

X  1.52  -  49.9 


(2) 


100 

304 


X  1.45  ■  4.4 


5.4  (lowest 
likely  level) 


100 

3284 


100 


X  1,42-  -  50.9 


100 

3589 


X  1.45  -  4.4 

X  1.41  -  46.3 


7.4  (highest 
estimate) 


100 


X  1.42  =  51.0 


96.2  or  96 
101.9  or  102 


or 

Total  Forest 


52.9 


51.0 


103.9  or  104 


(1) 

There  was  no  occurrence  of  a  Class  F  fire  in  the  Santa  Ynez  during  the 
21-year  period  1950-1970;  however,  it  is  expected  that  one  could  occur 
in  the  next  30-year  period  1971-2000  by  comparing  the  Forest  total  of 
50.9  -  49.9  -  1.0. 

(2) 

Assume  that  the  number  of  Class  F  fires  in  the  Santa  Ynez  even  though 
lower  than  the  rest  of  the  Forest  will  occur  at  the  rate  of  one  per 
100  fires.  Since  only  69  fires  occurred  in  the  previous  21-year  period 
:  1950-1970  it  is  likely  that  one  class  F  fire  could  occur  per  100. 

Conclusion:  There  is  a  probability  over  the  next  30-year  period  1971-2000 
that  the  projected  burned  area  in  the  Santa  Ynez  Watershed 
will  result  from  5.4  large  fires  which  is  the  lowest  likely 
•  •  level  or  7.4  large  fires  which  is  the  highest  estimate. 
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